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2 THE A1XAHABAB FARMER. 

used are primitive, little changed since ancient times and 
largely made of wood. Most of the implements and tools used 
are made bj local caste workmen, rarely in a factory or by the 
farmer himself. The ancient Tillage was self contained and 
aimed at self sufficiency. This pattern has been disturbed by 
the coming of factory manufacture of many things, particu- 
larly cloth, sugar, soap and many other articles of common 
use.. The village life is feeling the impact of the machine ago 
for instance in. the coming of engine or electric-driven grist 
mills which for a small sum grind the meal used for bread, 
where formerly it was ground daily in the home with hand" 
powered stone mills. 

The recent food shortage during and following the war lias 
profoundly stirred leaders and people alike with the conscious- 
nes. of the need for profoundly changing the methods of 
agricultural production to get a greatly increased amount 'of 
food if famine is to be averted. This has focussed attention 
on the equipment with which the farmer wroks, how efficient 
it is and what can be done to improve it. There is a current 
demand for the introduction of the. Mg maehinary of the west 
and for the change in social and political organisation needed 
for such introduction. 

Author's Acknowledgments. - The author wishes to express 
his appreciation to Prof. J Leasing Buck, Head, Land Use 
Branch, Agriculture Division, Food and Agriculture Organisa- 
tion, who made this study possible and who gave such help as 
was possible in planning it. Dr. A. T. Mosher, Head of the 
Extension Department of the Institute, and Mr. H. S. Azariah. 
t Agricultural Economics Department of the 

Institute, kindly looked over the questionnaire and made useful 
suggestions. The actual survey was carried out by Messrs 
Iyer, TJ 8. Lai, V. S. Saxena and Kailash Chandra’ 
Jar. Iyer was largely responsible for the initial preparation of 
the questionnaire, with some assistance from Mr. Lai. and for 
t re initial trying of it out. Mr. Lali was largely responsible 
for the tabulation of the data, and for much of its interpreta- 
lon. Mr, Iyer devoted considerable of his time to checkin^ 0 f 
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dual improved or .so-called improved implements or with tests 
of individual implements. Much more attention has been 
given in the past to suck ■ things .. as .improved "varieties of 
crops, manuring and pests and diseases. Many agricultural 
scientists in the colleges and the experiment stations are 
hardly at all acquainted with implements and their working 
and still accept that it is not possible to get along without 
the ancient implements or to work entirely with improved 
implements of any one type even. The subject of the imple- 
ments with which the farmer works is largely ignored by 
most workers in improved agriculture. 

The ml-jgmd -vgv •- . fw 1 he survey was a part ; ft 

program to gather similar information from all over the world 
by F» V.O, It in India as an opportunity fc.> pcs 

more exact factual information than was previously available 
about the implements actually used, their source, life, cost, 
m i oHkmm.y :u work. 

The survey was therefore undertaken for the following 
purposes : 

(1) To obtain reliable information as to the implements 
now used, their frequency of occurence, ownership, 
period of year when used, life, cost (pre-war and 
present). 

(d) To try to get at least preliminary information about 
the efficiency of the implements in use, their 
demand for human labor and the possibility of intro- 
ducing improved variations of important imple- 
ments. 

(•-) To try to discover some at least of the important 
problems concerning tools and implements which: 
face the farmer at this time. 

(4) To establish a pattern or method of study of the tool 
u;j implwta pobb .u; ,»f Indian farmers whit h 
might stir interest and hoip other workers to curry 

- out-similar studies in other parts of India and also 
to carry out more extensive and more intensive 
studi js of these problems. 

The time, funds and previous experience and knowledge of 
the organisers of this survey all limited the scope it could 
cover, both as to area and as to intensity. The actual work 
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Method of study.—* The information in this study was 
secured by 4 field workers as mentioned above. Mr. Iyer and 
Mr. Lai were recent graduates in botli agriculture and agri- 
cultural engineering with some background of agricultural 
experience. Mr. Saxena had just completed the degree in 
Agriculture. Mr. Chandra had just completed the degree in 
agricultural engineering. All were native to Korth India 
and familiar with local dialects. Mr. Iyer devoted only part 
tiuie to the survey and worked in the immediate vicinity of 
the Agricultural Institute, near Allahabad. This accounts for 
the smaller number of farms surveyed by him. Table J5fo. I 
shows the areas, in which each worked and the period of 
actual field work. ' 

: ■. v ■ ; Table I. 

Sources of Data hy Localities of United Provinces, :ti;nie : ;'f'or 
which Data were obtained, number of Farms Studied and 
the names of Investigators. 


Localities of United 

Provinces in which Time to which data per 
studies were made 


NamOer c 
Farms 
studied 


Names oi 
investigators 


Moradabad Region ■ . 15th Aug — Nov. 15th 
Partabgarh Region 15th Aug —Nov. 10th 
Allahabad Region .. loth Aug.— Sep. 30th 

Gorakhpur Region , . 15th Aug — ! Nov. 20th 

Total ... • ... 


Mr. V. S. Saxena 


27 Mr. 0. S. Iyer 

40 ; Mr. K. Chaadia. 


The survey was hampered hy the lack of either experience 
on the part of anyone connected with or adequate literature 
on such surveys. Only when the survey was practically 
completed were we able to get a copy of Ogden King’s study 
of “ Farm Implements in Central China ” in typescript and 
without _ the figures of illustrations. In addition to his lack 
of experience the writer had to add the duties of the survey 
to an already full program and could not devote the time 
which it would have been desirable for him to devote to it* 
None of the field workers had had experience with the field 
work of such surveys. 


A gtmVSt OF TUB SMALL TOOLS AK'C 1 awr.*,. SMs & 

After cons illations heCrwn r.-ti-; rs :f vh.- i frbub urai 
orii ■ rh d "'vC'- -A A: ~uA y f l i- 

• it*. jf I Al uto, M I;’ ? _ ’ j - ■: f. •; i ":J bib; u p 
qj t m POYei iug ! I page i LAir, r. « bp .A Iyer irul 

kr. La! ana sue a cartages as were indicated were made before 
a larger numb; r was duplicated. Sines the investigators wore 
all educated in English, it was more convenient to have this 
schedule in English. '1 lie individual fanners interviewed 
were for the must part illiterate, and the schedules had to he 
filled in by the investigators.’ The field workers were 
instructed: in how tq;ns0:|fcels.hiiyey:schcdhl%'' A;, . 

Aside from the studies . made near Allahabad, the three 
areas selected were chosen partly because of. a desire to make 
the survey somewhat representative of the middle part of the 
Indo-Gangetic plain of North India and partly because of ' the 
possibility of making local contacts' in these place u The Indian 
farmer is intensely attached to his laud and suspicious of 
anyone -who asks too many questions. He fears that the 
information may be wanted either for taxation or for the 
acquisition of land for other purposes. Even in areas where 
the investigator was known or when he was vouched for by 
locally prominent persons, it was often impossible to overcome 
this suspicion' and it was necessary to abandon : some villages 
where investigation were started because of this. The usual 
suspicion was intensified by the generally disturbed condition 
of the country incident to the transfer of power, the communal 
riots and the' widely stated intention of the new government 
to foster co-operative and collective farming. Mr. Lai was 
therefore assigned to the area around his home where his 
family are land holders, Fartabgarh and Gorakhpur arc 
places where regional Agricultural Department offices arc 
located and at Gorakhpur much of tho information was secured 
in or with the help of v«. ■; Aus A a Christian agrwuL oral 
colony. : - . 

Another difficulty arose in selecting the farms to "bo sur- 
veyed. Especially near large Alios, but sun iu small places, 
there is a surprising amount -of part time farming. The caste 
system leads to a very high degree of Specialisation and to 
the doing of many things outside the home which are 
normally done in the. home in tho .west. Primitive sanitary 
arrangements; require the daily cleaning of latrines, several 
times a day ; the ordinary home has no sewing machine and 
all clothing is made by tailors ; no home has oven ordinary 
tools and all adjustments practically, at least all requiring 
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tools, are made by the .village smith-carpenter who may be a 
part time farmer as well ; some farmers also operate ox-carts 
for hire ; others operate passenger vehicles for hire, attending 
to farming operations early or late in the clay or seasonally ; 
others are employed as laborers in various capacities, in 
attempt was made to survey only farms where the farmer 
derived 30% or more of his income from the land. 

The areas to be surveyed were selected to lie 10 miles or 
more from a large town to minimise urban influence on 
employment. This was not true of Allahabad entirely as 
some schedules were filled for farmers some 3 to 4 miles from 
the city. In general, villages or groups of villages within a 
radius of 2 to 3 miles and a mile or two away from a main or 
trunk road were selected as being as nearly as possible repre- 
sentative of general average conditions. 

The length of the schedule was another difficulty. It 
was rarely possible to fill in the whole schedule at ono 
sitting. The farmer had, with a single exception reported, no 
records to refer to and had to depend entirely on memory. 
Some things he could recall clearly, some were hasy or 
forgotten, and guesses likely to be inaccurate. Writing the 
answers in front of the farmer was also in some cases an added 
reason for suspicion. It was necessary to get the whole of the 
information in several visits which slowed the process and 
limited the number of farms which could be surveyed in the 
allotted time of three months in the field. 

; . The necessity of covering information for a whole year in 
a few visits over a period of only a few days undoubtedly 
introduces some errors. It is felt that a survey conducted by 
stationing a man in an area and having him make his own 
record of the information covered by the survey through a 
whole vear on as many farms as he could cry,;-!* would give a 
much more accurate picture of the actual operations performed 
and of the fam management phases of the enquiry. It would 
be desirable to have such a survey record made m the future 
for the additional information it would give which could not 
he covered by the survey under report. 

It was not possible to give the field survey men any 
lengthy training. They all' came to Allahabad and spent a 
couple of days going over the schedule and consulting and 
were instructed as to what they were to do and procedures. 
Each was given a sot of written instructions 
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It was not possible for the director to visit the men in the 
field but they ’ er.ob earn- U ck hr vs: vu <y>- i.irii-i o: 
50 fcroneo an dUeus.'Vm t- Vh r irl ; T Jr : h - • -■ •, in 

heir sc Vr/ - in .'•ru.l hashes v..- they were completed so 
they could be checked and difficulties noted. 

Each man was furnished film for a number of exposures 
and asked to get pictures of the implements found. Unfor- 
tunately, due to lack of experience, they failed to follow 
instructions about backgrounds sufficientlly carefuly to get 
rcidly able pictures suitable for printing. The pictures 
; taken were filed for reference, .v ' ■ Ty;..T h 

Localities studied. — The general area selected for the 
study was the central part of the Northern half of the Indo* 
Gangetio Plain, she gr men of densely populated alluvium 
stretching across North India. Table II gives the names of 
the villages from which data was secured and the number 
of farms U < ■ v , . . " •. 

Table IL 

Sources qt data by vilia/tes* 


Number of farms 
in eluded hi 
■ tlie study 


Regions of IT. F. where 
studies were made 


Names of villages 
surveyed : ■ ■ 


Moradabad Regie: 


Hatliipur « 
Dhumuagar 
Milak 

Saraitreia * 
D eora 


Pariabgarh Region' 


Bhpgapur *■ 
: CJa|'rah'i 
Ohatooppur 
Tiiyahi 


Allahabad Region 


MauBakaptirwa 
Dsbkaou 
Daudi .. . * * 


Gorakhpur, Region 


j Bish&upura 
j Siogheria 
Barathpur 


" : 




1111 
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The soils and otops throughout this area are eimilai but 
one or another crop predominates in, certain areas ^ Sugar cane 
is rm import ant crop, both for n ill ei /tu * * r ’ be ionic 

preparation of crude sugar in both Jdoi'adabad arid Cioraklipiir* 
Wheat is an important crop la all four arei, s Tahl 1 Sox III 
indicates the number of farms in each area where each of the 
crops mentioned occupied If % or more of the total area. 

Farms study in re to Hon to crop regions, 


' $Orop Regions 


Eagiops of U. P. ins 
iMeli studies 
were made 


Number of farms 


'Sugarcane Region 


}: Near Mor ad abaci 
j ,, Gorakhpur 


Wheat Rfgion 


j Near Moradabad 
< . n Parfal uv-iii 

j Allahabad 
J n Gorakhpur 


Barley Region • • 


j Near Partahgath 
j "• n Allahabad 
j n ' Gorakhpur. 


. Paddy Region 


Near Gorakhpur 



Study, Tabulation and Chechinq of Eeeords.-—As the 
sheets of eomple'r.-ii - me? k tVkm :i r rent fi 1 

workers, Mr. Iyer checked through thorn to <1« tec er ors or 
omissions and began the study of them. At the end of the 
field study, Mr, Iyer worked foi some time and Mr, I al w , k , f 
till December 20, tabulating and studying the records. Tile 
tabulation and checking was all done by "hand as there were no 
facilities for any machine tabulation or checking. 

Sc n r of Study. —It was obviously not pass . he to k 
a short period of 3 to 4 months and with the limited funds 


te’Sou?^ 1038 We divid ’ e * f:i ’' basis of ' 2qs.^„£ oli£ 
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available, the whole of India, It was not possible to study- 
even fbe whole of the United Provinces, where the study was 
located The Province includes mountain region on the north, 
the great central plains region and an area of residual soil on 
hills to the south. The area of the Province is 112,528 square 
miles and the population, is by the last census (1941) 56, 346, 
456 giving a density of 500-7 per square mile. The r rea 
studied is perhaps the most thickly populated in the province 
and is near the highest in all India or in the world. 

It was not pooteible to study exhaustively all phases of the 
agricluture of the farms surveyed. 'When it was too late 
to rectify, it was noticed that no record was taken of the irri- 
gation appliances on the farms studied, special sugar cane 
equipment like crushers, boiling pans, etc,, were also omitted. 
It would have been interesting to get information about house- 
hold furniture and equipment, more details of the source of 
implements and of methods <v* repairing them. 

As the study was to be one of small implements and. tools, 
little or no information was secured to make comparison with 
power operated implements. Aside from possible engine- 
driven irrigation pumps or power-driven cane crushers, no 
mechanical power is used by the fanners of this area so there 
was little material for comparison of animal-drawn and power 
implement costs. The few tractors with their implements 
used iu the area are practically all on large farms operated by 
sugar mills or oy large landlords. Ho data was secured on 
such cultivation iu the course of the study. A discussion 
of the problem of mechanising Indian agriculture will be 
appended us cm appendix to this report. . 

Tuc Agt all'/.n of the Jmi,— The urea, studied was the 
central part of the Northern part of the Indo-Gangetie plain 
which stretches all the way across North India. It lies just 
outisde the tropics in the southern edge of the temperate zone. 
The climate is very hot in the summer, mild in the winter 
with some frost but no freezing of thej* round at any time in 
any part of the area studied. The temperature normally goes 
to 112® to 11 5“]? during the hot weather of May and Juue 
and may go as low as SB 3 or so iu the winter nights. 
KamMl is mainly concentrated into die mouths of July, 
August, and September, with occasional light showers during 
other months, averaging some 2" during the 9 dry months. 
The monsoon rain varies from 35" to IS* in the area. With 
the exception of sugarcane, little is grown during the spring 



summer 


season . For other crops, rather less man nan int 
sown to the rainy season crop and rather more th 
the winter crop. In the rains, millets and pulses are 
crops, in the winter, the small grains with some pt 
dominate. Table No. 1Y shows the importance oi th 
common crops as indicated by area occupied id the 


Regions 

studied 


Moradabad . j^i 10 J !| 4jM $ I f ; 1 $ 

Region. ! Ml j | 


Fartabgarh 

Region, 


Allahabad 2 8 .J 1 & 

Region, ‘ j | 


:.0brakhpdr 


*The numerals represent the order of importance, one being the greatest 
area, two the second greatest* and so on. 

f These crops are sown m mixed crops with other crops. 
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Frequency distribution of ' farm areas in acres for 147 
farms hi four regions of U. P. — It- will be noted that 3 of the 
147, or 2 % were less than 2 acres. These ware most likely, 
part time farms which, barely got under the requirement of 
. percentage contribution to total income. 8:1*65% or 48 were 
less than 4 acres in area. 77 or 52*38% were less than 6 acres. 
103, or 70% were less than 8 acres in area. 129 or 87% 
were less than 14 acres. 136 or 92*5% were less than 18 acres. 
Only 11 of the 147 were 16 acres or larger. 

Unfortunately no record was kept of the point hut is pro- 
bable that the larger part of the farms of more than 8 or 
10 acres represent undivided joint family holdings where mere 
than one “ family ” in the Western use of the word work 
together. Often when a holding is close to a city, say within 
even 10 or 12 miles, one or more of the brothers in such a 
family* will work in the city, cycling back and forth, while 
the other or others, sometimes with the father, will continue to 
work the family land as a joint enterprise. The one working 
outside contributes cash, the others food, to the joint needs 
of all. This often extends to some members going long dis- 
tances, even several hundred miles, to one of the manufactur- 
ing or port cities to work, leaving his family in the ancestral 
home and sending back cash contributions.* 

Whereas the distribution or average size of holdings shown 
in Table No. VI is probably too small, it is likely that the field 
surveyors tended to choose larger farms than the average for 
study. Usually-not always— it is the more opeamiaded. more 
intelligent hard working person who has the larger holding. 
Such a person is more likely to be cooperative, willing to 
give information and less prejudiced than the smallholder, " 

When the questionnaire was made out, it did not occur to 
anyone to record the uncultivated area in a village. Farms as 
such or holdings are areas of cultivated laud. There maj or 
may not be undivided uncultivated areas in the village area. 
Mostly they are barren or unproductive areas and are usually 
claimed by the landlord. Nominally they are undivied grazing 
land and there have been tenant-landlord conflicts because of 
the landlord allowing tenants to plow up such land. Many 
villages no longer have any grazing land. The houses m 
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'typically it : 
sandy soil nr 
tancc of rice 
ir fire other 


7 / / ■- U old alluvium, there is little evidence of 

weathering into surface soil and subsoil There is considerable 
stratification; v -th h. r-. •. r .... ;-;xturJ^ 

altered log ir. ; • • terns. In many areas lime con- 

oretious . (I cully culled k.-.i kir “) c.„eur Vocririnr indi- 
vidual pieces varying from . e nisll gravel to large pieces t in 
other places, solidified bods of lime concretions occur, some- 
times several feet thick and often quite bard. Over large 
areas these are the c nip . cully available road nx. and t mV 
also tire luir ed in'o a - it ( f natural reman- f-r hdhfij'. 
work, Whore these b «h nc in near :h>. smf rv ; the-' w.i . 
have the same effect as solid bedrock would bare in making 

the sail ;i si r > - 1: -V , ‘ ° 

{inpmlnotiv" h.i.d g.-aorally is referred to locally as 
*’ nsar ,*.';. ’* v " 1 ■' 7 i( tendency to translate this us 

nlknh " i hough there is little true alkali land in the urea. 
Occasional, fields where the water is drained from surroundia" 
areas, and is impounded and allowed to evaporate do show 
definite alkali deposits. The ground water is highly charged 
with disolved mineral matter and where waterlogging occurs 
there is a tendency to build up alkali in the soil. However 
this is not a very serious proplem in the area of the United 
Provinces as yet. It is west in the Punjab and may become 
so with further extension of the intensive irrigation now 


un< reason for f lie lank of chrVriiufi'n^ot of dearly ddnul 
twrface^.and subsoils is thq general 1 ck of organic matter. 
Most of the land has been cultivated or grazed intensively 
lorToenturies, giving little opportunity to build up organic 
ma ter as occurs ia forest or ungrazed gross land. While 
growth. is luxuriant during the rainy season, practically 
everything is rum ved for food, feed or fuel. Small grain and 
pulses are harvested fight to the ground level. The larger 
cr0 P 3 iihe sorghums, millets or maize are cut low 'and the 
stubble subsequently removed, either for fuel or to clear the 
-aiHi^ for. a. subsequent crop. The wooden plow stirs the soil 
nr ' u has little tendency to bury organic matter. It does mix. 
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and hare it disappear from the soil as fast as possible. Tem- 
peratures are suitable for bacterial activity practically 
throughout the year and moisture is favorable except in the 
summer months^ of April, May and June. Even then, the 
heat seems to favor certain types of chemical change which 
may involve the breaking down of organic matter, The net 
result is that the amount of organic matter in the soil is a 
minimum which reacts on both the physical condition of the 
soil and on its fertility. 

Water Supply -— The water supply is sufficient, usually 
abundant, during the three months of July, August and Sep- 
tember, However, this is not consistently so. The most 
common pattern is a season of rain for a week or ten days, a 
break of ten days or so, then fairly constant regular rain till 
the end of August with again irregular, but usually sufficient, 
rain during September. There may or may not be showers in 
late October or early November. There is” usually a period of 
cloudy weather and often light showers around Christmas. 
There are often a few showers in late March or early April* 
The monsoon rain in July,. August and, September may fail 
nearly all together, being as little as half the normal or even 
less. ' There may be rain in any or every mouth of the ye 
The rain from about the middle of September to the middle of 
June may vary from nothing at all to as much as tea inches, 
usually averaging about two inches at Allahabad. 

Most of the Moradabad area and some of the Partab^arh 
area is served by canals. Irrigation wells, both of the ordi- 
nary dug type and of the tube well type are possible anywhere 
in the area and are common. No data was secured on how 
much of the area covered by the farms surveyed is covered by 
irrigation, though this would be helpful i' tt undf standing 
the agriculture of the area. In general moisture in th* Q £ 
rakbpur area is more favorable than in the other areas and 
irrigation is less necessary. In all eases, Irrigation is mnsi- 
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Table No, YU shows the implements and tool- i id in 
each of the four areas ami the total number of each type in 
the four districts. Of these, all but two implements are tra- 
ditional or old type implements. The two exceptions are the 
“ improved ” or “Mouldboard » plows and the chaff cutter. It 
may be noted that chaff cutters were found on 6 farms each in 
Moradabad and Gorakhpur areas. It was the same areas in 
whieh improved plows were found most commonly. Of the 
40 tarns studied in Moradabad, half of them on the average 
had an improved plow. On the 40 farms in Gorakhpur, there 
were £9 plows of improved type. This reflects largely the 
importance of certain cash crops grown, particularly sugar- 
cane, which ranks first in importance in Moradabad and 8th iu 
Gorakhpur. Soil turning plows have proven particularly 
important or valuable in sugarcane culture. The varieties 
now grown are newly introduced in the last two or three 
decades. One change in the crop grown has favorably dis- 
posed the fanners to another. 


pother factor which may -have affected the introduction 
of improved plows in the Gorakhpur area is the fact that 
many of the farms surveyed were in a Christian colony which 
was formed and settled only a generation or two back. The 
fact that the people concerned had broken with other customs 
and connections probably favorably disposed them to new 
implements also. Also sugarcane has an importance in the 
Gorakhpur district greater than is indicated by i'& importance 
shown by this survey. 



Old sty l 
relation \ 


’& implements used, m all the four regions 
to the number of farms owning them in each i 


Regions studied 


Moradabad Region 
(out of 40 farmers’ 


Partabgarh Region JO 
(out of JO farmers’) 


Allahabad Region *26 
(out of 27 farmers,. 


iorakhpur Region j 40 I 38 ! 40 j 39 j 39 40 I 

(out of 40’farmersj ; \ i [ ; ^Cj : ! :’i 


Total 14 7 farmers i4o I 


The khurpi, hansia aad gandasa are tlso nearly unit? 
wned and -used. The other tools vary reach more "from ( 
o district, soma being used only in one or the other 1 
nd tot elsewhere. The pafela or drag or olodorusher 
ery widely used. It is probable that those not ownin 
:em have arrangements to borrow or hire one from a 
°r. This is very common practice for the implement 
niy a tew a? y,,- hr „ir one f; u -. 

loaost entirely a sugarcane inter-culturing tool so i 
irgely m those areas where suuarcane is the, mmV 
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Prices of Implements . — • The prices of implements and tools 
general inflation tlaat has taken place in the country. In 
as they were 10 years previously. This relationship is shown 

Table 

Prices fij the implements used in all the four regions 

(A) Prices of 


Implements 


Regions 

studied 


Wooden Improved 
plough plough 


Patela K bur pi j Haus'a j Ganda 


Moradabad 10 0 0 12 (> 0 8 0 0 1 0 0 


PartahgarhJ 10 0 0 
Region i 


Allahabad 8 8 0 
Region. 


Average 8 10 ( 1112 0 6 


Moradabad 2 8 0 
Region, 


Partabgarh 4 0 0 
: „ Region. ■ 


Allahabad 

Region. 


Gorakhpur 2 12 0 5 0 0 1 8 0 0 0 9 o 2 fi 

Region. v '* v 

Average 81 0 5 0 0 1 34 0 0 ITT T~ 


* Ankhein~~Farmers mete it oni or a suitable branch of 



*■***.'.•< T* »: • ! 

jMmn-y' 
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at to.e time of the survey, and 10 years earlier re 
general prices at present .are 3 to' t times as much i: 
in Table Ho, XI. 

Ho. XL 

in the year 1947 and 1957 in rupees, annas and pies. 


j .Phavra 


HaiMa 


AaMi ek^CIiaffeut f er 


■and' so ike cost is almost nil 








lpJements and took so the prices 
afcual prices in the market. 

■ may also oe noted that the pri 
s '-lid not change as much as did the 
*7 tfpes and hand tools. This 
t the fact that iron and steel 
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While few if any farmers would have the whole list, for 
purposes of comparison a farmer eoaitt have got ton one ©a h 
of the implements and tools listed at average prices for 
Bs. 13-13-6, excluding the chaff cutter and including it, for 
Bs. 42-13-6. In 1947, the same implements would have cost 
Es. 37-8-9 and Es. 127-8-9 respectively. This is an average 
increase of practically three times. 

However, in t e rms of grain, the price of implements has 
not increased, in anything like this proportion. Table No. XII 
on page 13A shows the relative prices of some of the more 
important crops ordinarily sold by the farmer to get cash for 
purchases. 

, • , - Table No. XII 


Whole sale prices per 


. . 

¥$& ■ 

[fyi 1937 

’ 1:947 

' 

; i : ; : 

( Bs» a/'.'.p. 

f 

| Ks< a* p. 

Wheat 

- v;' ■■ 

y-yfy- 3 ,8 ■ 6 

10 4 0 

i Sice .. 

' '.iif -6 8 6 

ijPiig:# 

['g'y'-'g :3y ' M:, w' \ 

! \ 22 15 0 

■til; ills ISIW^ 

| ' ■ Potatoes , . 

.2 8 0 

15 0 0 

| Linseed tt ,, 1 

4 14 0 

g'g; 22 6 0 


Ihe prices m Jhe above table are the Government con- 
• r ° fl rate f m 194 ? an< * of cours e the ordinary market rates 
m 19*7, Actually, the control extended only to the cities and 
much of the gram market was not effectively controlled in 
ijit so that the prices received by many farmers were con- 
B ?f, abi y higher than the above, which would make the 
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rationed and that the prices of metals was not allowed to rise 
as much as the general inflation would have demanded. The 
smaller hand tools are largely made of scrap metal of one sort 
or another and this was not controlled so that the prices of 
these rose in sympathy with the general inflation of prices. 
Wood also was used very heavily for many purposes so that 
the supply became shorter even than usual and so the price 
rose, as well as wages. ‘ r 

hrom Table No. XIII it will be seen that most of the tools 
and implements used in India can be worked by one person. 
Because the questionnaire did not call for it, no mention was 
made of the use of the wooden plow for seeding purposes, 
b or this, a pipe made of a bamboo is fitted at the back of the 
P °I 1° T at ® e , ed dro PPed into the top end are deposited just 
at tae back f the plow as it works in the soil, the seed being 
covered by the soil falling back into the furrow behind the 
plow. Ike top of _ the. bamboo spout has a funnel fitted of 
^ i ’ y or sometimes of the bamboo split and woven with 
other tom strips of bamboo to make a basket work funnel. 

I he seed is dropped into the funnel by hand. In the areas 

ZJTS pi 7 ftnd “ en are handied b y a “an, the seed 

noLb v f PP /?i b I a - T oman * 131 oertain ^her areas 

aotablj in the part ot the Punjab now included in Pakistan 

one^ man alone often manages the whole arrangement, driving 

hindTT/ T ert>a t command, handling the plow with one 
hc,nd and dropping the seed with the other hand. 

Table No. XIII 

Type of power required for the operation of implements in 
all the four regions* 


Sind of po\?er needed for operation 


Begious 

studied 


.'"Moradafeadk;" % 

Begion. * 
Parfcabgarh j 
/V-Begion, ■ V - | 
’Allahabad } 
legion* 
Gorakhpur ■ 

Bsgi&i 1 


Number of bullocks j 


Hand (man labour required) 


fsf.s | 

fc. I ffi J® 
Pin *2 
,-q as g 


Mr* 


I 6 -- rSi 

3 M 3 


r. 2 '& I j 2- & 2 & 1 I i 1 i J 


f man j mas | man 
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While not brought out by the survey data, there is a 
tendency to use two men on improved implements especially 
those having two handles. The wooden plow has a single 
handle and generally the improved plows introduced have 
also been fitted with a single handle. Some of the larger 
sizes are difficult to control with one hand are and fitted with 
two handles and where the men have become accustomed to two 
handles, smaller ones are also being offered with two handles. 
Some of the larger sizes, particularly in heavy work require 
more than one pair of animals. Since in most places, Tines are 
not used to control the animals, in such cases a driver is used 
for each pair of animals. There is a tendency to carry this 
over to the working of all two handled implements such as the 
small cultivators (horse hoes) and small, plows. Apparently 
there is a feeling that where handles are provided they must 
he held and that a man holding two handies has his hands 
full and cannot therefore control oxen. There is a strong 
disinclination, even where lines ate used, to putting them 
round the shoulders and using them by occasional taking one 
hand from the implement to pull on 'a line. An extreme 
instance of the tendency was observed some years ago when 
some small five-row grain drills were imported. These had 
originally been designed for seeding winter wheat between 
standing rows of maize and for such use, required occasional 
steering. They were being used in India for seeding iu open 
clear fields but, since the handles were there, they must be 
held and it proved to be impracticable to get the drills ope- 
rated by single men. When the handles were removed, no 
further difficulty was experienced in getting one man to work 
a drill. 

All bullock drawn implements used in North India for 
field work are designed for operation by pairs of implements. 
This may be because of the comparative ease of hitching with 
a yoke as compared to harness. Carts pulled by a single 
animal are fairly common bn the roads but rare in field work 
and no other instance is known to the wriitbr Of single animal 
drawn implements that might be used for field work. 

Except for one operation, the use of more than one team 
on an operation is uncommon in the area surveyed. The 
exception is in the use of the Patela or drag. Some of these 
are fairly long, as much as 10 to 12'. These are considered 
too heavy for one pair of animals so a pair is hitched to each 
pud and each pair is driven by its own driyer. 
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Working several teams together in the same field is com- 
mon practice. A man owing several plows will ordinarily 
work all them together in the same field, even where one plow 
could easily finish the work in a work period of half a day. 
It seems common practice for villagers to exchange work so 
that two or more pairs of oxen can work in one field at a 


time. Aside from companionship, if one lead team is trained, 


the others follow and there is less trouble for the followin' 


drivers to control their animals, 
been given for the practice. ; 


Ho other explanation has 


Efficiency of Working of Implements . — Table Ho. XIV 
shows the area covered per operator per day of 8 hours work 
in each district and with each tool or implement. With the 
exception of the patela, it will be noticed that all the imple- 
ments and tools are small and the operator can cover a very 
small area per day with most of 'them. 


Table Ho. XIV 


Number of units of land {acres) covered hi one day for each 
opt cation by all the, implements (of 8 hou/s) 


Region .studied 


( Implements used in all the four legions 


J % . 

O ff 

! O rfi 

! ' ■ Q rS i 

! ^ e- j 

«"Cl 1 

' ®- >-t ! 

jplbb i 

a iS. 

Pa tela 

h""'h 

U 

S-.' 

'fiPf c b 

S' < 

i 

| jji 

j *« h 

1 W : 

oS 

Jw 

> 

SS - 

j . ■ ; 

y & ; 

Cj'' ■ ■ 

M 

'33 ' 

- M ' 

Mor ad abaci Begio n 

1-0 

0'4 7 

' 5'0 

016 

o 12 : 

ft a 

! ' 

0*08 

!■: 

| 0*16 

Partahgarh .Region 

t 0-63 

$ % 

4 0 

0-13 

0'ts 

Cl 4 

: ■" / ,, 4* '■ 

0*16 

Allahabad Region » » 

O' 75 

0-75 

[ 6 1 

0-1*2 

CH0 

012 1 


MSi SS 

j; : « * vyy 

Gdrakhpur'Begioni. j 

0 S2 

0-75 


; o-it | 

015 

:y 

I;. yi: ,'. 

" 

» m 

; 

Average, J 

frS 

dm-t 

t 

ifo 

. '0*14 

O' Vi 

Ii o*i so 

; o-ps 

1 

cv io 


/ :lidm -the -results of the study, no explanation can he given 
for the variation in area covered per day: in the different dis- 
tricts. In any case the figures are averages estimated by the 
farm rs and depend on their memories and on their attention. 
It is certain that the man days required for many of the 
operations is very large and it is probable that the averages 
given at the end of the table are not far from the average for 
the ureas covered, • ■ 





30 THE ALLAHABAD FARHER 

This means that a family can manage only a small cropped 
area in a year. There is reason to believe that the average 
si ae of holding is fairly closely approximated in each area to 
that which can be handled with the implements and tools and 
the traditional methods and crops in a particular area. When 
it takes from 7 to 9 or 10 days to weed an acre of crop with a 
khurpi and when the process should be repeated two to three 
times in the comparatively short season, the area a person can 
control or that which a family can control even by the help of 
the women and children, is small. 

One apparent anomoly in the table needs to be explained 
— the fact that in all districts reporting, the improved plow 
covers less area than the wooden plow. This is explained 
by the fact that the wooden plow does not do an effective job 
in one operation. While the surface appears to be all broken 
up, in fact the furrows made are v-shaped and shallow so that 
it is necessary to go over the field three to four times to get 
the same effective stirring of the soil with the wooden plow 
which could be gotten by once over with the improved plow. 
In preparing for the rainy season (kharif) crop, one plowing 
with the improved plow may be sufficient for preparing a 
usable seed bed while three to five may be required with the 
wooden plow. For the winter crops (rabi) it is not uncommon 
to plow 8, 10 or even 12 or more times with the wooden plow 
to finally prepare a seed bed for wheat. Similarly, the number 
of plowings required for the rabi or winter crop is very much 
reduced by using the improved plow. Where there is irri- 
gation and double cropping is practiced, one through plowing 
with the improved plow plus 2 or 3 harrowings with spring 
toothy harrows or light cultivations with a horse hoe is quite 
sufficient. Where single cropping is practised, especially 
without irrigation, generally two plowings at least will bs 
required, one about the middle of the : Mm and cur just at 
the end, with two or three subsequent light cultivations i 
sufficient to give a good seed bed. 

The improved plow of the soil turning type is not a com- 
plete substitute for the wooden plow, no more than the wooden 
plow is a complete substitute for the soil turning plow. Soil 
inversion is excellent when, there; is ample moisture or win n 
there is organic matter to be buried. The kind of work the 
wo ? d ® n P ! ' r ' r does . 18 desirable when there is deficiency of 
moisture and only light surface mulching is required to kill 
weens and to prevent further germination of seedling weeds, 
ifie desirable comomation is a soil inverting type improved 



■ i 
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plow with, a light cultivator of the general -type of t-iia builocJi 
hoe or horse hoe type. This combination is beginning to be 
--.loph-h nut has not gene far enough to show up in tlii.-s 
survey. Such a combination of implements, especially if the 
cultivator is used for intereulture also, increases the* area one 
man can control from 2 to 3 times without requiring a larger 
size of work animals. Increasing the size of the animals and 
of the implements to correspond will further increase the 
efficiency with which the man can work, or in other words the 


nates ox the number ot days in a year that each of the tools 
implements studied are used. This does not seem to 
tire any comment* ' 

Table m X? - h K 

Number of days implements used in the whole year 


studied 


Moradabad 1 120 50 

Region. 
Partabgarh 120 
: Region. . 
Allahabad 100 -10 

Region <; 

Gorakhpur 115 80 

Region* 


Average 


It seemed desirable to get some idea of the period of the 
y ear when each tool or implement was commonly used. Table 
No. XVI shows the average dates the farmers reported 
between, which each of the tools and implements studied were 
in common use It is probable that these are not extreme and 
it is certain that at times some implements and tools are used 





September. week of December. 

Middle of September to 7th 1st of March to end of April 
.December. 

All the year round ,* «• 

15th June to 15th July 15th October to 20th Nov- 

ember and, let February 
■ : ■ to end of Maxell. 

1st of May to end of Octo- ** . af 

her, 

1 st week of March to end of My* * 

May* f/'V- 1 ' -V. 

All the year round ** . • > 

■ . *V : ' i-lsiy October folleb; Jamuary^ 

and lit March to 15th 
May, ..y 

15th September to 15th 1st of April to end of June. 

^ October, 

| 1st of July to end of Decern- 


Wooden fork 


Ohaffc 
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Costs of labor and animal potcer per day in 1987 and in 
1947. — The use of hired labor is a very important feature of 
Indian farming. There are a great many landless laborers, 
estimated up to 40,000,000 for undivided India as a whole and 
these are used to do the actual cultivation. Many compara- 
tively small holdings now support two or more families where 
the “ farmer ” is actually a farm manager, who does little or 
nothing of the actual field work with his own hands but 
rather supervises the work of a lower caste landless laborer 
who does the actual work. The “ farmer ” looks after the 
business end of the holding, sometimes has some other interest 
or business, often is a gentleman of leisure. This is not uni- 
versally true but is common enough to be of considerable 
importance. Figures were not secured, unfortunately, in this 
survey, of the number of holdings actually cultivated by the 
owner and the number on which more or less full time laborers 
were employed, ■ " d o; d e - ; d’ ■ 

In addition to the above, the very low standard of accom- 
plishment possible with many of me hand tools used for inter- 
culture and weeding makes the employment of casual or 
seasonal labor important especially for weeding and interoul- 
ture, for irrigation, and for harvesting, particularly for the 
rahi crop harvest. v: dd;/'d. odddo'dd:. 

Table XVII 

Cash wages of hired labour per day in 1937 and 1947, in 
rupees , annas and pies. 


Moradabad 

.Region. 


AHalmb- d 
Region 


Gk rakhpur 
Region 


■ ; Average, of all the lour regions': ; 1 9137— Re. 0-4-9 ; 1947— Re. 1 

It is not known why the increase in wages has been so 
uneven in the different areas. The daily rate has doubled in 
Partabgarh area, it is 4 times in Allahabad, slightly over 
5 times in Moradabad and 6 times in Gorakhpur as compared 
with the pre war rate. The pre-war rate in Moradabad was low 
in comparison to other areas. In both Moradabad and Go- 
rakhpur areas, development of sugar factories has given alter- 
native industrial employment, while around Allahabad, the 


Dammam 
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construction of several large aerodromes, a civilian central 
ordnance depot, and large" expansion of the arsenal in Allah- 
abad fort has given much industrial employment. _ Doubtless 
the rise in labor rates is partly due to the general increase in 
alternative employment and " partly is a part of the general 
inflation which has occurred. These increases should be 
compared with cost of grains in table No, XII to see the 
effect on the standard of living. 

Some substitution of animal power for man labor is pos- 
sible. With the prevailing practice of sowing at least two 
and often three or four"' different crops in a field mixed and 
broadcast at random, only hand wth dug and iwurenlture with 
small tools is possible. By seeding in lines, as is done in 
some parts of India and in other countries, it becomes possible 
to use intereulture and so increase the work taken from the 
bullocks and implements, reducing the necessity for hand 
labor. Table No. XYIII shows the mlatioi between theappst 
per pair of bullocks purchased in idol and 1 947, the relation 
of the rates for hiring of bullocks and implements, and the 
approximate size of average bullocks commonly used by the 
farmers of the different areas. 

• d . d : ;yd;yd- T able XVIII 

Cost of animals and animals labour per day in 1937 and 
1917 with approximate body weight of animals. 


Begion studied 


Cost of animals (per | Cost of animal labour Approxi- 


per day 


weight 

per 

animal 


is. a. p. Rs. a Its, a. p. 3s. a p 

Moradabad Region 80 0 0 400 0 0 1 0 0 2 6 0 660 lbs, 

Partabgarh Region 45 0 0 2i0 0 0 0 12 0 ‘2 *1 0* 690 lbs, 

Allahabad Begion 40 0 0 1 74 0 0 0 8 0 l 12 0 700 lbs 

Gorakhpur Region 75 0 0 ,550 0 0 0 14 0 2 8 0 725 lbs. 

Average .. .. ,. 0 12 6 2 3 6 

The practice of hiring bullocks rather than of keeping 
them permanently is fairly" common. Some small holders hire 
bullocks and. plows at the required season and do not own any 
at all, or they may own one and hire another. Some who have; 
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rather more land than can he worked satisfactorily by one 
pair hat not enough to justify two, may hire at rash seasons* 
Some owners who have less land than required to fully occupy 
their bullocks give on hire. : ^ 


Usually the . unit of one pair of bullocks, with yoke, plow 
and driver are hired as a unit. Usually owners will not give 
animals to be worked by others nor will they generally use 


to make a business of doing custom work of this sort, 


Comparison between traditional and improved methods, 
This study afforded little material for comparison bsfcv 
traditional and improved implements or methods, lar, 
because of the few improved implements brought to atteu 
of surveyors. However one or two useful comparisons cai 
made. 


iX is an attempt to calculate the cost of plowing 
i improved plows per acre. As in ail suoh 
rtain assumptions have to be made and those 
■e will he obvious from the table. : 


a pair oi bullocks : (based on one sere ploigked 
»r day and 30_ days of ploughing on 80 acres.) 
Interest on investment in a pair of bullocks 
(coating Hupees 400/- at 12% and use one-half 
time for ploughing] .. 

Deprivation on a pair of bullocks at 6 % (one-half) 
Feed per year (one-hatf) ... /. 

Housing (one-half) 
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■ ; OMC Bs. a.- p. Ks a. p. 

Wooden plough : , 

Interest on investment in the plough at 12% 

(costing Bs. 9/*) «» ■ ' •• •* * " 5 f 

Deprioiation of the plough (annually) •« 1 8 0 

Bepaira on plough nt 11 % .. •• 1 0 t< 

Total • . 3 0 3 

L jQne labourer, 30 days at Ee. 1-4-0 per day .. 87 8 0 . 37 8 0 

GBANi) TOTAL •• 437 1 3 

Less value of bullook&manure •• 80 0 0 30 0 0 

; NET OUST.; ■ .. 407 1 * 

Cost per acre for SO acres (for one operation only) 13 3 0 

(j?) Cost of ploughing with one pair of bullocks at 
Moradabad using improved plough (1947) 

Rs. a. p. ■ Ea &. pv 

One pair of bullocks : 

Total cost for one -half the year (as above) ** »* 330 0 0 

Improved plough ((Mar) : 

Interest oa investment at 12% (coating Bs. 16) ,* 114 8 

Deprioiation on plough (annually) ,, 1 0 0 

Repairs on plough at 11% *» 112 0 

Total .. 4 16 6 

Labour : 

Total ooetj one labourer, 30 days Rs. 1*4 per day* ♦ ,* 37 8 0 

GRAND TOTAL .. .. “ 

Less value of bullocks manure * » 30 0 0 30 0 0 

NET COST a# .. 408 2 6 

Cost per aore for 22i acres (at G7,> acre per day 

and for one operation only) 18 2 3 

Probably the fallacy in the aboTe figures is that the actual 
“ioost” is considerably less than the figure given, mainly ia 
the cost of leading bullocks. The cost used is based on the 
■market price of feed stuffs in, the city markets, and the 
assumption is made that these feed stuffs" on the farm have 
this value. Actually the farm value is less by the oust of 
marketing, For farms well away from big cities, this cost of 
taking bulky roughages to the market may bo fully as much 
as the price received so that at most the farmer gets wages 
for himself and his animals but nothing for the value of the 
roughage* jjj Of course near a big market for such feed stuffs 
the situation is or may be quite different. Also where the 
farmer does his own work, ||i actual income may not be 
enough to pay him the wages used in the calculation. 
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However, since the same assumptions and figures have 
been used in both oaloutions. they do not invalidate the com- 
parison. On the basis of these figures, it costs more per 
operation to use the improved plow than it dons the wooden 
plow. However, when it is remembered that one operation 
with the improved plow is certainly equal to two and often 
to 3 operations with the wooden plow, the comparison has a 
different aspect. The per operation cost of Ra. 13-9-0 for the 
Wooden plow to Bs. 18-2-3 for the improved, plow becomes 
Rs. 27-2-0 for the wooden to Bs. 18-2-3 for the improved and if 
we use the ratio of 1 : 3, it becomes Rs, 40-11-0 to Rs. 1 8-2-3, 
showing a very largo advantage in favor of the improved im- 
plement. 

In the face of this large difference in favor of the im- 
proved implement, it seems strange that the improved i tuple- 
. meats have not displaced the wooden plow. The answer seems 
to be largely because of two things : fheim proved plows have 
been of unsatisfactory design and unsuitable material in many 
instance and have been poorly demonstrated ; as mentioned 
earlier, the improved plow has not been found a complete 
substitute for the wooden plow but requires an auxiliary 
implement also to complete the substitution. The improved 
supplementary implement is costly in comparison and has not 
been pushed or demonstrated but rather it has been recom- 
mended that the wooden plow be continued. If the wooden 
plow is kept, the temptation; is to use it all the time. It is 
believed that with improved designs and correct material 
(steel instead of cast iron) and with more correct demonstra- 
tion, the wooden plow can be displaced in a decade or two. 

Cost of cutting chaff from fodder at HoraJabad, 1947 

Practically all roughage' fid Jo cattle in India is first, 
chaffed. The roughage consists very largely of stover of 
rnaizo, sorghums and millets but includes straws of all the 
common cereals grown, some grass and a limited amount of 
fodder grown especially, mostly sorghums and millets. The 
straws of tin* cereals ore. broken up in the threshing process 
but the stovers and fodders and some grass gathered from 
waste land and weeds from the crop land is chaffed before feed* 
ing. 

Traditionally, this is done by chopping with a heavy cleaver 
or chopper made of a steel blade set in a wooden handle. A 
wooden block is' set on end in the ground so it projects only 
an inch or two above the ground. The person squats on the 
ground near the block, grasps a handful of the material to be 
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chaffed with one hand and wields the chopper with the other* 
The material is cut finely, usually only §" to in length* 
This is a slow process, laborious and dangerous to the hand 
grasping the fodder* In order to cut finely, the chopping is 
done close to the hand and mutilated hands are common in the 
Tillages* ; 

Small hand driven chaff cutters were introduced from 
Europe mainly but some from U.8.A* Before the war, local 
manufacture in the Punjab particularly had become widely 
developed and they were coming into wide use. Unfortunately, 
war. shortage of materials has hindered general. ..iatroducti-pQ- 
in the area covered by the study and only 2 were noted on the 
farms studied* Table Eo, XX gives details of costs for chaff- 
ing fodder by hand and by the improved chaff cutter* 

Table XX 

Host of cutting f odder hg gandasa (/hop pet) at 'Mvraduhn-d 

1 (1947) 

Gfandasa: (based on 2J mauncls of f odder chopped per 
day by one man, and used for 365 days ) 

Rs. a. p- ' Es, a, p, 

Interest on investment, depriciation, and repairs 

(taking IU, 2 as cost and l| years as life of it) 0 3 9 

Labour : 

One labourer at 1U 1-4-t* per day for 365 days .. 453 4 0 

Totol cost of chopping 912 maunds of fodder & * 456 7 0 

Cost of chopping fodder per day ** *• 14 0 

Cost of chopping one maund cf fodder 0 8 U 

(1) Cost of cutting fodder by hand chi if cut lev at Moradabad $ 

(1947) 

Xvu a p. Hs, a. p. 

Hand chaffoutter : ba-ed on 20 miunds of fhdder 
chhoptd per day, and used for 120 days only— 

Interest on investment, (costing Rg. 100 only) at 

■ 1 2% ■ * * 9 a » ■ l» 9 12 0 0 

Depriciation (annually) .. .» 6 0 0 

Repairs and miscellaneous charges (as lubricant, 

etc.; at 10% 10 0 0 

• -Total 4. ** . 27 0 0 

Labour : 

Wages of two boys at «/12 /- per day for 120 days 18 ) 0 0 

. Wages of two mm- at Rs. || 4-0 per day for 120 

| days../);; ||| || ■ ** | H | ; 1 1 J§|| ,300 0*0 480 0 0 

O' m m g 

- -Oosfe per day for chopping 2400 maunds of fodder , ' 

fo JyJn days-;," - ; "OO > 'O--- ’D * V foOvOO ; ;o. ' ■ M 811 

■ Cost of chopping one mauud of fodder ' ,, 0 3 4 - • 
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Actually the chaff cutters are not used full time or all day, 
in most eases but for short periods morning and evening to 
chaff the necessary fodder. However, the comparison of the 
two methods is valid. When used for short periods only, the 
number of people required to work it is also reduced, without 
correspondingly reducing the output, One boy to put in 
fodder and a man to turn the handle are sufficient to work it 
but because the work is heavy, relay working is necessary, 
"When on ! y small amounts are chaffed at a time, one man and 
one boy can work it till tired and if not enough is cut, change 
off to other work and again come back to the chaff cutter 
after some rest. This reduces the cost of labor per maurnl 
(82 lbs.) and makes the comparison more favourable to the elm if 
cutter. Only shortage of supplies is hindering the rapid 
introduction of such chaff cutters. The introduction will bo 
even more rapid if somewhat better quality machines are 
available. Heavy demand has tended to encourage poor 
quality in order to got cheapness and so am ef the 1 'Machines 


At tne Agricultural institute, hand harvesting with 
reaping hook or hansia and hauling to the threshing floor 
bullock carts cost Rs. 10-11*10 per acre. This includes do; 
ciatxon on carts, actual wages to labor who provided ti 
own hansias, and supervision charges. 

,, T j ie f°P was threshed with a rather old station 
<mresner driven by ah electric motor with current cost 
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Ee, 0-1^9 or aljout ?f f. a unit. Part of the crop was threshed 
direct from the carts bringing it from the fields, part was 
unloaded and had to be lifted and carried to the thresher. 
The thresher was operated by the institute workshop and 
depreciation on the machine, overhead on supplies and repairs 
and supervision on the labor was charged. The average cost 
of threshing was Be. 0-11-10 per maund. 

On average yields at the Institute, this worked hut to 
Es. 16-10-8 per acre for harvesting and threshing, using the 
traditional reaping hook with hired labor for harvesting and 
the old stationary thresher. 

In 1947 and 1948 harvests a combined kurvestor-thresher 
was used. In 1917, the machine was a pulled type Ho. Od 
IHC Machine, being used for the first, time on. loan from the 
Department of Agriculture. In 1948, a Self Propelled Massey 
Harris Clipper was used, Doth operated on petrol, the jSo, 0i 
beinff drawn bv a kerosens b anting true tor. Tire costs per 
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. 14 is hope of the author that, item 4 of the purposes 
will, to some extbnblaverleen accomplished, that it will stir 
others to a more intonsiYe study 'of the tool and implement 
problems of the Indian farmer. It is hoped that the ' greatly 
increased; , interest in agricultural engineering in India will 
reach to those ini ereg Led in farm taanagmnen^ and in rural 
economics and that, they will also make studies along these 
linea,^ While the agrienltural engineer has important 
contributions to make to it, the field is also one in which farm 
management and rural economics specialists can and should 
make significant contributions. 
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best dairy areas of the world, and there are innumerable 
production records elsewhere which excell anything ever 
experienced in this country. By contrast, individual exotic 
cows, when brought to India, have excelled indigenous zebu 
cows, and exotie-indigenous crossbred cows frequently pro- 
duee more milk than pure indigneous cows. 

Western dairy breeds have been develojxed to a eonsidex’- 
able degree of efficiency as milk producers. Those breeds 
produce great quantities of milk in their native countries 
they have proved themselves capable of doing better in this 
respect in this country, under certain conditions, than our 
own native stock. These tacts suggest that we might benefit 
by importing good western dairy stock, that wo should he 
able to increase our milk production considerably by this 
means. Our need for additional milk-three times, in fact 
what we now have — is extremely - urgent. ’ 

nmZaf 0 ° f t^eigu dairy breeds for this 

?¥?? L * p °f 5 '? t?1G esotk ‘ or tauriis stock 

J® imported and bred pure under farm or rural oondi* 

beSm!?l/ 01 q er d ?f m ! e y D3m S preferred, at least in the 
beginning. Secondly, taurus stock might be imported and 

from tlTl^ °n Z f“ St t f k hy ero8 sbreeding. Tliirdlv. semen 
tT l b ® hQT ^/ 1 - 10 5 0Rt; rai ?? ?lt be imported 'by air 
troubrsd V ZZ y 1MemiMt “S “>>" •»« t» P'oiuoe 


tim’d alternative will probably prove more 
first since they would give animals which 
ously high producing and, to a certain 
, * h urthermore, the importation of hulls 
breeding purposes would involve notice- 
ur / J °5 thn ff^hhn stock than the imoor- 
, to breed pure exotic steak in 
. g i to benefit our country appreciably la 
e^the importation of semen involves many 
pStn ™ a > T no ^ bo fully understood as yet, 
l mvoiveoven l esa expenditure, although 
than the importation of bulls. ' b 

u^aJ M itUt i ¥ 8 -¥° tt “aiataiaing herds 
if S MgA Ml Selective breed- 

ontinn/°f ItOWed i a . the mana geifieat of 
0 maintain these breed?; and §§ 

k-gh a degree of effteieoey for m ilk and 
D as ls possible. ■ J iL 
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CROSSBREEDING DAIRY CATTLE 



Furthermore, each of these will in turn have descendants, 
as yet unborn and unnumbered, whose production will be 
greater because of this Jersey ancestry. 

The producing potential of Passport’s Jap, judging from 
the production of his daughters and their mothers, and using 
the intermediate index method of measurement, was only 
about 7200 lbs. of milk. While the new Jersey animals are 
not old enough to have been proved as yet, there is reason 
to believe that they will be considerably better. Judging 
from their pedigrees, it seems reasonable to expect that they 
present a milk production potential, in genetic terms, of about 
10,000 lbs, of milk per lactation. It is too early to estimate 
what their contribution might ultimately be. It seems con- 
servative, however, to presume that they might each some 
day prove to have been responsible for the production of 
many lakhs of pounds, of milk more than we would otherwise 
have produced. 
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CATTLE IN INDIA— PROBLEM OF NUMBERS 

The low efficiency of the country’s cattle has beoome pro- 
verbial and despite its large cattle population of 186 millions 
$ (taurine), there exists deficiency both in the cattle working 
power and in milk production : the former is evident from the 
poor type of cultivation and low fields of crops and the latter 
is obvious from the estimated average annual milk yield of 
525 lbs, per cow. While these deficiencies are compelling 
A; the cultivator to maintain more cattle for meeting his require- 
ments of bullock power, the experts are of opinion that the 
low efficiency is in itself due to the very large cattle popula- 
tion and that the remedy does not lie in further increase 
A 'vb in their numbers but rather in 1 heir rational decrease. It is, 
therefore, of interest to examine the whole position and know 
the country’s requirements of cattle population. 


The first requirement of Indian cattle, is to provide power 
for agricultural operation— milk production being a secondary 
requirement. Therefore the Indian, cattle have been selected 
and bred for ages for draught purposes and there exist 
five draught breeds like the Eankrej of Gujrat (Bombay 
Presidency), the Tbarpavkar of desert region of Sind, the 
Bhagnari of North Sind, eastern Baluchistan and Bahawalpur 
State, the Hissar and Hariana of South eastern Punjab, the 
Malvi of Central India, the Arnrit Mahal and Halikar of 
Mysore State and the Ongole and Kan gay am of Madras 
Presidency. The recent move towards mechanising agricul- 
ture and road transport, etc,, would to an extent relieve 
the cattle of some heavy work, hut it is not likely to replace 
them to any appreciable degree for the following reasons : 
low economic position of the cultivator, smallness of holdings, 
high cost of machinery and its upkeep, non-availability "of 
trained labour and their high wages, little scope of alternate 
employment for the agricultural labour that may be displaced, 
and lastly decreased occupation resulting iu lower income 
of the cultivator himself. 

Land and Cattle Resources.™ 

The expanse of the country is estimated at 1000 million 
acres and the Advisory Board of the Indian Council of Agri- 
o cultural Research, in their Memorandum on Development of 
Agriculture and Animal Husbandry in India ( 1924 ) ' 
estimated the utilization of land as gi yen in Table I, 
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TABLE I.:-.;;: 

% Utilization of land in India 


The country’s cattle (taurine) population is estimated at 
about 186 millions and its distribution is given in Table II. 
figures for British. India and reporting States are taken from 
the Agricultural Statistics (1917-88) and those for non- 
reporting States are estimates, giving 20 bullocks, 0-3 bulls, 
17*6 cows and 15*0 youngstoek — a total of 52'9 heads per 100 
acres culivated area. 

TABLE II. 

Population of Cattle (taurine) in India. 


Glass of Oattle 

.... British 
■ ■ India '■ : 

Reporting 

States 

Estimates for 
oonraporting 
States 

Estimated ' 
V total - ' v 

Bullocks Bulls 


48 '6 

( : 14 3 

.’ 9'5‘ 

71*4 

' ; .Gowb- \ i&MM 


37-0 

14*0 

9-3 

10 

Young Stock ,, 


33*0 

" ' 12*3 i 

8’2 

53*5 , ; 

Tot&i : v 


118*8 

40-6 

■ 27*0 ; 

§ illll 


Distribution of land. 


Million Acres, 


British 

India 

Reporting 

States 

Estimates foi 
non reporting 
States 

Estimated 

total 

Iv Under forest ** | 

6.8 


20 

107 

% Not available for culti- 

98 

28 

180 

i ;.28i' ! 

vation. 




i ■" ■ ■ ■ .s \--.v ■ . 

3 Cult arable waste 

n 

.19 

60 

!. 171 

4.' . Current fallow ; 


14 

20 

. ;. v : j 

79 

fh Under cultivation #, 

214 

; . 68 : 

80 

362 


512.' 

148 

340 

1000 
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Possible Future Requirements 

Work Cattle : There are now 20 bullocks working for 
100 acres cultivated area, %. e., one pair for 10 acres. Dr. 
W. Burns (Technological Possibilities of Agricultural Develop* 
ment of India, 1944) contemplates the possibility of develop- 
ment in the cattle-working efficiency of 60 per cent by better 
feeding, breeding, management and disease control. While 
this appears to he possible, one should not forget the present 
insufficiency of bullock power and the resultant poor type 
of cultivation. Providing 20 per cent of extra power to cope 
with the present shortiage, contemplated improvement in 
cultivation and double cropping of greater area, likely saving 
of , 10 per cent on account of possible mechanization of agri- 
culture and road transport, one pair of bullocks will be 

required for about iO Xjg0X^Xj~j = 14*66 acres. This 

appears to be quite a fair estimate as compared with the 
efficiency of well-bred cattle of Hariana, Malvi and Ong'de 
tracts where a bullock is maintained for 6 to 7 acres culti- 
vated area (ICAB Misc. Bull. 22, 1938). There are 362 
million acres of land under cultivation and 79 million acres 
lying as fallow are contemplated to be developed and brought 
under cultivation. Thus for 441 million acres likely to be 
under cultivation, 60*4 million bullocks, will be required 
against the present strength of 71*4 millions. ' 

Breeding bulls : Considering the smallness of herds, exten- 
sive distribution of cattle and seasonal breeding of cows, one 
bull for 400 acres area may be considered a reasonable 
requirement. At this rate for the country’s total area of 
100 million acres, 2*5 million breeding hulls are necessary, 

Male calves? For continuous maintenance of required 
number of bullocks and bulls, male calves shall have to be 
reared to^ replace the ones that die, and those that get 
old and __ inefficient. The number of calves required to be 
reared will depend upon the average useful life of the adult 
animal, the age at which the young animal can be put to 
work or for breeding and the rate of mortality among cakes 
in rearing. The average working life of the bullock is rather 
a controversial point. The Royal Commission on Agriculture 
in India (1928 p< 195) have mentioned Stewart and Singh’s 
work on determining the cost of feeding plough cattle in 
certain Punjab districts and said, ‘To the actual cost of 
feeding they have added 20 per cent of the value of the cattle 
: for ^interest and depreciation. This: . rate is : substantially 






Vii ; 


pflpip 
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larger than the rate we have assumed in our estimate, based 
oh the localities investigated And at another place (Ibid, 
p, 213) discussing the requirements of breeding bull they 
have said, 4 and would, if its cattle were properly managed, 
need one million with an annual supply of some 20,000 thus 
contending an average useful life of a bull to bo 5 years’. 
Mr, Rajendra Prasad in his report on cattle and milk pro- 
duction and consumption in deltaic ares of Bihar, (ICAB 
Misc. Bull. 22, 1988) while describing the health of cattle 
has said, ‘ The bad health is manifested by the fact that 
oows become unfit for breeding only after 3 to 6 lactations’. 
Taking these statements into consideration and also the 
common knowledge regarding high incidence of cattle diseases 
and mortality, it seems a safe estimate to take 7 years as 
the average working life of a bullock. Putting it the other 
way, the young bullock copes to working age at 3-§ years 
and has an average working life of 7 years i. e.„ its average 
span of life is 1(, | years. With better feeding, management 
and disease control it may be possible to raise the average 
period of its useful life by 25 per cent to 30 per cent, i, e-, 
from 7 to 9 years (3 years to 12 years age) and at this rate 7 
million adult males would require to be replaced annually 
and for this 8*75 million male calves would require to be reared 
annually allowing for mortality at 20 per cent among calves for 
rearing up to 3 years age. 

Breeding Cows : 

The production of S‘75 million male calves annually main- 
tenance of an adequate number of breeding cows will become 
essential. The Boyal Commission on. Agriculture (192 5, 
p. 183) have mentioned, ‘ We were informed that oows in 
this country might be expected to calve at intervals of about 
18 months. The census ’ figures suggest that the average 
intervals may Be nearer throe years than two,’ A village 
enquiry conducted by Indian Council of Agricultural lie- 
search (ICAR Mise, Bull, 22, 1938) has revealed the average 
calving interval for cows in seven cattle breeding tracts, to 
be 18*2 months* The average calving interval of cow on an 
all India basis may be 24 months and it is possible with better 
feeding and managment, it may be brought down to 18 
months. 18 months as the calving interval 

and ratio of male to female calves .as 50 ? 50, 8*76 X 18/12 
X2 = 26‘75 million cows would be required. 

.. Cow Calves s Taking an average breeding life' of a cow 
as 9 years • (3 years to: 12 years) it will be necessary 





OAWLB IK mmk — MOBliEH OF TOMBEEB 


2-9 million oows annually to replace those that die or^ become 
the same -basis as lor :.the male cal?es^ 3*66 million, 
cow calves : shall -be required to ; be reared .annually and this 
will give a total strength of 10 million, cow calves in rearing, 
'Eherefore the counfery ? s cattle re^uireihents for supplying : the: 
required bullock power under conditions of proper manage- 
ineht and feeding and breeding works out as s - 

L Working bullocks . W -'i*: : f ** 60*4 Millions 

2, BtsediaijM /'Vi'' ■■■ #5 ' H : 

a. Breeding cows •• .. •• 26*8 » 

4, Male calves in rearing up to 3 years age ,, 23*6 

: 5, Qow calves in searing up to 3 years age -10*0 : „ 0v.0 


. Total «» 122-8 Millions, 

It;hae,heen:/ifeow:ruah.QVu 

annually about 8*75 million cow calves of which only 3*66 
million will be required for rearing purposes to maintain the 
regular strength of oows at MS millions. Thus, there will 
be an annual surplus of about* 5*1 million cow calves for 
which profitable use shall . have to be found out. This pro- 
blem will not arise if sex-inheritance in animals could be son- 
trolled and till tsueh time as this -becomes possible, this surplus 
will; continue to /exist. : ;Unless tbe^surpto/is fully /made fuse 
of, the . cattle industry will not be profitable enough and will 
have a far-reaching effect on agricultural business. Such a 
position is existing since long and the cultivator-owner instead 
of exploiting this wealth, has ' neglected.: it ’ resulting ■ in: a. 
gradual deterioration of ail cattle: Oow ami cow calves unless 
of good milch type, are. neglected and left to find their feed 

•g in overcrowding on the village 
n- and deterioration 
e on the gruriugs, 
equilibrium. The’ rixe "of 
gets^ adjusted to suit the condition;-; of food and 
■gs die olf either of starvation 
The productive and reproductive activity of the 
in youugstoek slows down 
' ; Th© 

) found in 
can with 
years;, (have; 
many., more 


where they can, resulting 
pastures and the consequent underfeeding 
ot all cattle depending for their subs is tone 
Suttue then starts .sotting up a,u 
the animal ' ” 

management and the weakliiij 
or disease, r " 

cow declines and” the growth 
resulting in their maturity at a late age. 
mission on Agriculture in India (Ibid", p 
1926, ,£ There arc many districts in which oows 

difficulty rear their calves” and since then 20 
elapsed and this deterioration has! marched into 
districts. Surely such cows cannot be expected to 
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progeny of robust bullocks and high milk-yielding (sow's. 
Efficiency of cattle has thus progressively declined necessita- 
ting the maintenance of a greater number of cattle for work 
and milk production (Ibid., p. 224) found in 1926 ‘ Therefore 
for any contemplated improvement it is essential to maintain 
the necessary number of cow calves in a good condition, and 
to find out a profitable use for the surplus ones.’ 

Milk requirements and Production : 

The importance of milk in human diet has been univer- 
sally recognised and it is now accepted that no diet is 
complete unless it contains a minimum of 10 oz, of milk. 
Famine Enquiry Commission (1945, p. 106) quoting the 
Nutrition Advisory Committee have suggested a minimum 
per capita daily consumption of 10 milk for maintenance 
of good health. The Report on Marketing of Milk in India 
and Burma (1941) gives an estimate of per capita production 
of milk in India at 5-8 oz., of which only ?7 per cent is used 
for consumption as whole milk. 

Mr. M. Afzal Husain a member of the Famine Enquiry 
Commission (L945, p 340) has quoted from the findings of 
the Nutrition Advisory Committee, even when the Indian 
diet is quantitatively adequate it is almost invariably ill- 
balanced. In terms of food factors the most important 
•deficiencies are those of proteins of high biological value, 
fat, Vitamin A and carotene, vitamin of B group and calcium.’ 
Fortunately milk is both a nourishing beverage and also 
rich in these protective subtanoes and a daily intake of 
adequate quantities of it insures a sufficient supply of 
substances of high food value. Supplementing the diet of 
school children with added quantity of milk has resulted in 
their better growth and prevention of nutrition deficiency 
diseases. Mr, M, Afzal Husain (Ibid. p. 341) has further 
quoted from the Economist, dated 26th December, 1.936, 

* Clearly the most important task confronting the social 
reformer who seeks to make India’s food supply satisfy decent 
standards of nutrition is to increase milk production in India, 
A doubling of India’s milk supply will not only increase the 
quantity of first class protein available per head but will also 
increase the element of animal fat in the Indian diet which 
at-present is largely supplied by vegetable oil. 5 Increase in 
production of milk seems to be the immediate necessity and 
the Government of India have aimed at a 300 per cent 
increase. Milk production, though a secondary function of 
-* the Indian cattle, is yet of immense national importance and 
offers scope for utilizing the surplus cow calves. 
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OATXliB IS INDIA— -FROBtHM OF NUMBERS G<5 

Developing Milking Quality in Dmught Breeds; 

’ . This subject has received consideration of experts froia 
time to time. One school of thought is ia favour of develop- 
ing cattle breeds for different purposes, vis. } draught or milk, 
on consideration that development of cattle would be quicker 
when breeding for one specific purpose than for combination 
~* r of characteristics and suggest that the cultivators should be 
given one breed for his requirements of bullock and another 
for milk production. The other school of thought is of 
opinion that for the cultivator to maintain two different 
breeds without much inter-breeding is rather difficult and 
suggests that the safer course lies in developing reason- 
able milk in the. draught breeds in view of the example of 
Britain, as one of the prominent witnesses in his evidence 
before the Eoyal Commission on Agriculture (Ibid, p. 210) 

put it ‘ and not until enclosures made it possible for 

the farmers in Britain to control the promiscuous mating of 
animals, that the breeding of livestock for which that country 
is now famous became possible. 5 The Eoyal Commission on 
Agriculture in India iu their report (p, 124, 1928) while dis- 
cussing the problem has said, i in many parts of India the 
quantity of milk now produced by the cattle of cultivators 
is not sufficient To provide their owners with the supply 
; desirable for their own use. In such circumstances measures 
to improve the milking qualities of cattle are very desireable. 
The type of cow likely to suit the average cultivator would 
be one capable of rearing a strong calf and of supplying is 
addition some 1,0(10 to 1,500 lb. milk per lactation for house- 
hold use.* Milking is an inherent quality of the cow, and 
quantity of milk she gives depends to a great extent on the 
leed, care and stimulation she recivos. Oows cf draught 
breeds have never received a generous feeding and care of 
I their owners and their present milk yield can by no means 
be taken as the index of their capacity. Dr. Wright while 
discussing in his Report on the Development of Cattle and 
Dairy Industries of India (p-, 69, 1987) the desirability of 
developing cows of higher milking strain was of opinion. 
{ I should perhaps add that I do not consider that such efforts 
should be limited l to those breeds which are recognised as 
predominantly milking types .... that improvement can be 
. .looked for in the milking capacity of most breeds other than 
those of purely draught types, such as Amrifcmahal and the 
' Hissar breeds. Even the latter breed is found to possess 
If strains of special milking potentialities.’ Originally all the 
ly Indian cattle were bred for draught qualities and dairying 
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as a business was not even conceived. There were vast 
stretches of rich pastures for cattle to., graze and feed on. 
Every family owned land and cattle always had ample milk 
for the family’s needs. 'With the progressive growth in 
population, pastures of former days have been and are 
being tilled * to meet the food requirements of man, and the 
requirements of cattle have not received enough considera- 
tion thus leading to their gradual deterioration. But in 
tracts where there still exist vast stretches of uncultivated land 
and where the cultivators have been careful enough to make 
adequate provision for their cattle, there do exist some of the 
finest breeds the country is proud of. Some of these Are the 
Bed Sindhi and Tharparkar breeds of Sind ythe Sahiwal and 
Hariana breeds of the Punjab ; the Gir breed of Kathiawar ; 
the Kankraj breed of Giijrat, Bombay Presidency * and 
Gngble breed of the Madras Presidency. These breeds have 
subsisted on rich pastures and their milking potentialities, 
have been greatly appreciated. The existence for generations 
of very general purpose breeds in the Tharparkar, the 
Eankraj, the Hariana, the Ongole and the Gir lead one to 
believe that most of the Indian cattle could by adequate 
feed and care be brought to that high standard both, in 
draught and milk qualities—all that is necessary is to develop 
the inherent qualities which have gone latent on account 
of the animal’s constant struggle between life and death. 
In developing the milking qualities in breeds suitable 
standards for lactation yields for different breeds should be 
set as a guide in fixing the type, simultaneously keeping in 
view the greater importance of draught quality. Prof. James 
W arner is of opinion that the results obtained in such places 
as Ka rnal and Patna with Tharparkar breed and at Muttra 
with the Hariana, indicate that yields up to 5,000 to 6.000 lb, 
of milk or more a year do not necessarily reduce the draught 
ability of our animals, (Indian Farming, Yol. YU, pp,- 195 — 
197). Safe milking standards for some of the breeds may 
be as under :*— 


Breeds 1 2 * 4 




Average lactation 
; mill: yields 




I i ' ' ■; : 




(1) Red Sindhi and Sahiwal 

(2) Tharparkar, Hariana Kankrej, Gir, 

(8) Bhegnari, Hiesor,, Malvi ,, 1 

(4) Amritmahal, Halikar, KhOari .. 


4.500 lb. 

8.500 . „ 

2.500 ,, 


.1,500.: : i : 
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The average annual milk yield of a cow, after feeding 
the calf, is estimated to be 525 lb. and Dr. W. Burns (Techno- 
logical Possibilities of Agricultural Development in India, 
1944) contends possibilities of 75 per cent increase in average 
milk production due to : 

Proper feeding .. .. .. 30 par cent 

Breeding ■ : •« ■ ' • • 15 ,, 

■ lOireas® control ■ ■ * * ^ ; , : . . . '■ f o ■ 
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mum per capita daily, consumption of 10 oz. for ‘good 
health 5 works out to 93,250 million pounds and assuming 
that 50 per cent of the milk requirements would he supplied 
by the cow stock and 50 per cent by the buffalo stock as at 
present, maintenance of 43-5 million cows will be necessary 
and accordingly the requirement of cattle population works 
out to ; 

Bullocks .. •* «• •• 60*4 million 

Bulla •« «« •• •• 2*5 „ 

Ojws .» •« •• *• 43*5 „ 

Male calves in rearing .» .. .» 23*6 „ 

JFemala h ,, •• • » * • 17"2 ,, 


■ ' , Total .. 147*2 „ 

This will still leave us an annual surplus of 14*25 million 
calves— male-, calves 5*75 million and female calves 8*50 
million, 


Possibilities of putting to work female stock of draught 
breeds, whose potentialities for milk production are so low 
as not to pay for their feed consumption, require to be 
explored. Prof, James Warner (Indian Farming, Vol. VII, 
Ho. 4) pleads, 4 why not use our cows for draft purposes? 
They do so in Europe and still get more milk than we do 
we might investigate the possibility of working our cows, 
particularly those which produce a calf only every 20 months 
or so..,,’ The Famine Inquiry Commission (1945, p. 184) 
while discussing the same question has quoted Lamartine, 
Yates and Warriner, \ . . For instance, in Switzerland, where 
in some districts the holdings are small, the peasants are 
urged, not always successfully, by their economic adviser to 
use a cow for ploughing and other field operations. The 
effort of working, it is true, somewhat lessens the cow’s milk 
yield, but the loss is small compared with the cost of keeping 
a horse.’ There appears to be a reasonable scope of harness- 
ing breeding stock to light work and non-breeding stock to 
medium work. 

Need for New Outlook : 

It has been shown above that with the strength of cows 
at 43*5 millions, there is likely to be annual s urplus of 
5-75 million bull calves and 8*50 million cow calves. The 
annual increase in human population is estimated at 5 
millions and while this growth takes place, it will be aeoes- 







ij*?; 


PROBLEM OP NUMBS M 


i0: : 


saif y to produce more food and milk to satisfy their hunger* 
This may be partly met by increase in yield of crops add 
milk by adopting bettor practices and partly by developing 
and cultivating land lying as ‘ eultivatable waste ’ which 
is estimated to be 171 million acres* Within next 20 years 
there appears possibility of commissioning 50 per cent, i, e., 
85 million acres of this land for growing food crops. For 
this extra land, an additional strength of 6 million working 
bullocks may be required. On the side of milk production 
the cultivation is based on the basis of daily per capita con- 
sumption of 10 oz. milk against the optimum desired require- 
ment of 20 oz. While some increase in milk production 
may result from progressive improvement of milch cattle, 
it appears rather doubtful if we would achieve that level 
of milk production to make possible 20 oz. per capita daily 
consumption, without suffering serious shortages of other 
food crops. The Famine Enquiry Commission (1915, p, 125) 
is of opinion s ...... we cannot visualize any immediate 

possibility of increasing the production of milk to such an 
extent that it can become a regular article of diet consumed 
in adequate quantities by the poorer classes in the greater 


part of India 


Every effort must, however, be made 


to increase supplies of milk products, and we regard this as 
a most important aspect of food policy. The more milk the 
better, even if all cannot he adequately supplied. The pro- 
duction of milk, therefore, should be increased to supply at 
least per capita daily requirement of 10 oz. which is the 
minimum necessary quantity recommended by the Nutrition 
Advisory Committee for maintenance of ‘good health.’ The 
problem that will again face us ia to dispose of profitably 
the surplus stock that would result from, better feeding and 
management of cattle as contemplated— and if this is not 
done, there is bound to be overstocking and consequent 
malnutrition and repetition of the, cycle. 'Some may suggest 
the possibility of utilizing the surplus" cattle for beef. It is 
true, this is one of the ways to dispose of the surplus num- 
bers, hut it may be realized that beef production is highly 
uneconomic, requiring per unit food production 10 times the 
area than required for food crops. Moreover it is an eatah- 
lished fact that dairy and draught type animals, as indeed 
our cattle are, are not at all suited for beef ' production. 
Naturally, beef production can never find a place in the 
economy of the Indian cultivator. ... 

. ; ; Another possibility of disposing: of the surplus stock may 
he. in developing export trade in cattle with countries where ’ 
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account of its high 
u* of endurance, high 
fever and ability to: 
of climate, feed and 
where demand for 
, Malaya, Philippine 
and Tropical America, The 
■tie, though profitable, is unlikely to absorb 

i annually. So the 
few cattle heads as neces- 


demand for the Indiair cattle 
efficiency as work animal, g 
resistence to cattle plagues 
thrive under unfavourable c 
management. Some of the 
Indian cattle exists are Ceylon, Burma 
Islands, Middle East coimtrie: 
export trade in eatf’ , 
all the surplus stock of about id millions 
best policy seems to be to have as 
sary ? consistent with the optimum reejuiro mouths of draught 
power, minimum essential requirements of milk and the 
lowest possible surplus of calves which may ha needed as 
the area under cultivation increases from year to year and 


The Editor 
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THE DOCTRINE OF AHIMSA AND CATTLE 
BEEIDING IN INDIA* 

Burch H. Schneider 

Professor Schneider (Pk. D. Cornell , 1931), whose special 
interest is animal nutrition^ was a representative of the 
Harvard Mission in Albania , 1927-29. He was at the 
Allahabad Agricultural Institute for five gears, and is 
note Professor of Animal Husbandry at West Virginia 
University. 

la examining the effect of the doctrine of ahirnsa on 
cattle breeding in India, one must first understand its 
significance. This part of Hindu philosophy prohibits the 
killing of any animal life. It has far-reaching consequences .’ 
it has greatly affected the political policies of Indian nationalists 
aud it is: the haSishf' ; Ahe' ndh»yibience:; : moveme^ 
graha. When Gandhi was taken to prison in 1942, his last 
instructions to his followers were : “Bo everything possible 
under oMmsa , . /: His ' assassination,; may he interpreted ns 
a revolt against this ancient doctrine, which he practiced; 
and advocated. A group of Hindus . wanted to fight the 
Mohammedans, hut the Mahatma, who proclaimed a h i rma } 
stood in the way. 

The doctrine has its roots in the belief in reincarnation. 
The orthodox Hindu abhors the idea of killing an animal 
because he believes it naight have the soul of a man from a 
previous incarnation. The taboo applies most strongly to 
cattle and to certain other species of animals. The modern 
Hindu points out that the early lawgivers provided protection 
for cattle and gave the rule religious significance in order 
to preserve this essential draft animal. The farmers of India 
arc dependent on their oxen for plowing and all motive power 
in cultivation. It is reasoned that the ancient wise men 
thought that in times of drought and famine a flesh-eating 
people might kill all their cattle .for food ; then when the 
rains came again they would have no oxen to cultivate their 
fields. 

Whatever the origin of the doctrine of ahimsa, it must 
bo taken into consideration in any plan for general livestock 
Improvement in India, There are few countries in which 
the lives of the people are so closely associated with their 
cattle. Approximately one-third of the cattle , of the world 
are in India, and, in many sections of that densely populated 
country, the number of cattle closely approx iumtes the 

•Ssmiiitod from The SehntijU Monthly, August IMS. 
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human population. These humped Brahman, or Zebu, cattle 
have been imported in large" numbers into the Western 
Hemisphere, and they are rapidly increasing in almost all 
tropical and semitropieal climates because of their ^ ability to 
survive, and even thrive, under difficult environmental 
conditions to which other breeds succumb. 

Western observers have been outspoken in their condemna- 
tion of the doctrine of ahimsa and its effect on cattle breeding 
in India. One world authority on livestock breeding told 
me that he had refused a position in India because he under- 
stood that the people would not kill their inferior animals. 
Thus, he concluded, he could do little professionally, and it 
would be useless for him to go there. Even among leading 
Hindus, one can recognize a note of hopelessness; with, regard 
to cattle improvement Although they may be committed 
to the doctrine of not killing cattle, nevertheless with their 
background of education in Western practices in animal 
husbandry, they cannot conceal their conviction that the task 
of breeding improved cattle in a Hindu society is impossible. 
I have come across this attitude on many occasions in conver- 
sation with employees on government cattle farms, large 
landholders, and rulers' of natives states— all interested in 
cattle improvement, but -unconvinced that it is actually possible 
under India’s soeioreligious system, 

I have been tempted to concur in the outspoken opinion 
of some other Westerners that the best way to breed improved 
eattle in India might well be to slaughter all of the poorest 
hhlmals,^ ly Nevertheless, before one Has liy^ years in 

close harmony with Hindu eattle breeders, he rallies that it 
will not be possible in our generation to begin eattle improve- 
ment in India by wholesale slaughter, or : even %' killing n 
limited number of the worst specimens. Contact * with the 
Occident may bring greater “enlightenment,” but one’ need 
mot hope To see a willingness to kill, excess” inferior . eattle 
in jhe near future. 

The handicaps of the ahimsa philosophy are very evident. 
The possible advantages have never been pointed out. 
Breeders ;hve^ the adaptability of Their 

livestock to the climate, the feeding stuffs available, ”and the 
suitability of the animals for the purposes for which they are 
intended. Also, they must consider the habits, social customs, 
and economic conditions of the people for and by whom the 
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1e India, (Mttie^are^'bi’ed^fer dPftft,4pd.'loi’: tflil]i : ;proiiuetfea:i 
Thorn ,ur. b r»u rood to improve ,’h. 1 '. qualities, since 

;a> large proportion: of the ./population; feafenb: heefk// Hindus^ 

f: : (2oroasfcria,Q3), - : which./ Together 
/compose two-thirds of the population of. Iadia s ; : all -. respect the 
/doctrine ’of (iMmsad:- /; /, /. ■ ,: pvfe -/.h.///.;'/ 

Some of the finest draft cattle in the world are to be found 
:in/India ? / f It/io.eYident ■ that selection ,;fi>r draft typo ; has 'heea 
highly ^/successful. f ;fFo /raise; the / general ayerage f of . draft 
cattle, it has appeared to "be necessary only to breed the small, 
less desirable cattle of .some sections' to.' the. 'inore drafty, 
improved types found in other parts; of the country. The 
breedisg ^of better cattle in any ease must, of course, "be 
asscauipuniod ’-y imp, over! hv-Kag and management practices 
in those areas that have previously had inferior cattle. 
Provision for good feeding is one of the imperatives of the 
livestock industry in India. The improved oattla should he 
well fed, even though, the others are domed enough; to eat. 

/ Indian cattie ? shdw/ ries^ppiMprdyeinettt; in ;dairy qualities 
than in draft type*. The average milk production of -Indian 
cows has heen . estimated- ; at 600 pounds pet byear,; Milk is 
of : the greatest importance because of the doctrine of aldmm, 

Since meat^eatingis; forl)idden, milk. heoomes the. only common 
t°0;i of animal origin that tlv© fellgion of more than 200 
million people; ,ipermits;';b : theth /.to eat,-. Furthermore. ; z ■'Indian, 
people are very fond of dairy products of all kinds, of which 
they have several unknown to Americans. It is generally 
recognized that the: proteins; of animal origin average higher 
in biological value, and that such foods contain more minerals, 
particularly calcium and phosphorus, than most foods of plant 
origin There are other dietary advantages of a mixed diet 
trom both plant and aiimai smu'Ot.s that emphasize further 
the great importance of breeding fur higher milk production 
wherever milk is the only animal product consumed by great 
masses of fcho population* 

. r ^ le greatest objection to the doctrine of aidm-sa is found 
m the excessive numbers of cattle permitted to live and 
compete with other animals and with, man far the fruits of 
fee lanAd ..it is surprising to note the congestion of animal 
and. bird life of all species in some sections of India, which 
are among the most densly populated parts of the earth, 
Throughout all seasons of the year, neither man nor beast 
is able to obtain an adequate food supply. For those engaged 
in cattle breeding as a business, it is obvious that the exeas- 
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sive numbers of cattle tend to decrease their value, and the 
attendant shortage of cattle feed increases its price. These 
two factors make commercial dairying a.- difficult-.- enterprise 
unless high-quality milk is sold at high prices in urban areas 
to Europeans or to well-to-do Indians. The millions of 
inferior and unproductive cattle that must be fed constitute 
a huge economic drain on the country. 

Under present economic conditions in India few cattle 
owners have the means to purchase fence or to employ 
herdsmen to keep their cattle entirely separate from other, 
inferior cattle. In other countries, also, where public grazing 
grounds were formerly the rule, general improvement of cattle 
was not begun until laws were passed requiring individual 
owners to fence in their livestock. (Many countries having 
no taboos restricting the slaughter of cattle have fully as 
poor animals as India.) It is the custom, but not religious 
law, for all oattle in an Indian village to graze together. Poor 
cows, good cows, calves of all ages, scrub bulls, and gov- 
ernment-approved bulls are all in the same herd. Fencing 
cattle is not as feasible in India as in some other countries, 
because each owner often has only two or three animals. 
Fencing materials are expensive, and the relative cost per 
animal would be exorbitant for the poor peasant. 

Any attempt to improve livestock must have the full 
cooperation of the entire village* Education and confidence 
are necessary* When public sentiment swings in favour of 
any reform, pressure may bo brought to bear on backward 
individuals in India as effectively as in any other country. 
It is not necessarily inherent in the Hindu system that 
inferior cattle be permitted to propagate themselves promis- 
cuously. Social custom, not religion, has pe rmitted promis- 
cuous breeding. It is possible to remedy this defect without 
violating the Hindu conscience. 

Cattle improvement may be ' undertaken from either the 
lower or the upper end of the scale. In Western, countries 
we have raised the average of our cattle by culling the poorer 
individuals. We have culled our cattle almost invariably 
I ky ■'..■killing 1 theca. This is, of course, very effective in. making 
changes quickly In the average merit of any group of 
individuals. Consequently, our thinking regarding cattle 
breeding is. such that moat of us have the idea that this is 
the only way to improve cattle. Actually, this kind of mass 
selection is not very effective in producing better cattle, i.e,, 
in improving animals at the upper end of the scale, ■ .. ■ ■ 
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f The excellent work in culling .at various government farms; 

Jbclilulndiailiustfatesitbelnffee^ 

has been the custom on suck farms to measure progress in 
f breeding for milk production by the average daily milk yield 
| per cow. Improvement of this kind, however, is not a fune- 

ipj. tion of breeding, other than that replacements in a herd are 

| obtained from among offspring of cows remaining in the herd 

| after culling. It is possible to increase the average by dis- 

{ carding the poorest producers year by year, yet breed no 

better cattle. There is evidence that this occurs. For in- 
stance, there are records of Indian cattle producing 7,000 
pounds of milk per lactation thirty years ago, yet as late as 
1932 no better yields had been obtained by breeding. Since 
that year, changes; in feeding and management have resulted 
in increases in production not due to breeding. Culling out 
the poorest cows raised the yearly averages of a herd, but Aid 
; not breed better cattle. 

I Our Hindu brother, who is pessimistic regarding the 

gp improvement of cattle in his country because of a fundamental 
* religious philosophy that he is reluctant to give up, may well 
I ask » “ What is accomplished by ‘ murdering ’ cows ?” For 

% each inferior cow killed, we prevent the birth of an average 

m of less than one inferior calf annually. This practice, there- ■ 

I fore, which is opposed to akimsa, if carried out wholesale, 
flic;;: reduces ; : the numbers of existing inferior animals, but it 
k is not as effective in preventing the propagation of in- 
i' ferior cattle as another practice : castration. Castration 

I . can be far more effective in reducing the numbers of poor 

f: calves. A scrub bull may sire twenty or more scrub calves 

\ per year. Castration is not as offensive to the religious 
: sensibilities of the Hindus as the killing of cattle. It 

is well known and is practiced in all parts of India, 
p Although there might be difficulty in carrying out whole- 
I sale castrations in certain parts of the country, I am of 

the opinion that there is no part of India where general 
castration of scrub bulls cannot bo introduced, especially if 
: the cooperation of intelligent loading Hindus is obtained. 

| The use of the “bloodless*’ Burdizsfo castrator is particularly 
helpful in ^dealing with peasant prejudice. Castration is 
practiced widely. Where it has been objected to on religious 
| grounds, this has been- only an excause advanced by Hindus 
who did not understand the program to improve their cattle, 
*# and who were fearful of tbo consequences. Without under- 
j§ standing, they might well fear the possibility of being left 
f without adequate numbers of breeding bulls. 
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Hinduism ' is "not; Apposed to; selection of oaf tie with tlio : 
viewpoint of increasing the .number of progeny from superior 
bulls. Ahimsa is opposed only to killing it is not opposed 
to castration. It is not opposed to selection it it can be 
practiced without “murdering” cows. Our Western practice 
of slaughtering cattle culled from breeding herds has made 
culling, killing, and herd improvement appear inseparable. 

It is possible to practice selection by means of castration, 
and permit superior bulls to sire more calves, without coming 
.in conflict with Hindu religious thought. In fact, ahimsa 
permits the more accurate selection of superior bulls than is 
possible in Western countries. The progeny test has proved 
itself particularly valuable in recent years with dairy cattle. 
The increased use of proved bulls is the goal of dairymen 
throughout the United States. However, it is recognised that 
many bulls may be rated more favourably than they deserve 
because their inferior offspring have boon slaughtered. This 
difficulty would never -occur in a Hindu community. All 
heifers strong enough to mature and produce milk are per- 
mitted to do so. Hone would be eliminated without having 
had an opportunity to obtain, a measure of her milk pro- 
ducing ability. Furthermore, a measure of longevity of 
production and longevity of life of certain families might be 
obtained from the records, as no cows are '..-■killed even when 
they are past the age of economical production. 

The practice of having public bulls at stud in India would 
supply the machinery for progeny testing in a way not found 
in many other parts of the world, It has long been a custom 
for a Hindu gentleman to honor a deceased relative by giving 
a bull to the community for public service. If is said that 
formerly superior animals were given, but it appears that the 
customs has now degenerated so that only cheap, inferior bulls 
arc purchased and dedicated to the honor «,f the dead. This 
function of supplying bulls for public service has largely 
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possible that such a well-organized scheme might achieve 
sufficient ::presM^ at ea^ : that ’seryioe could he refused 

to inferior cows; . % ■ : :■■ ■ ' ■ H-. ' 

Certainly, tremendous;/ e:ffo£fc":;and; greatiJeadershi|);:would : 

be required to launch a comprehensive system of cattle 
; improvement based on progeny testing in the villages sur- 
rounding oven one ^ cattle-breeding farm from which bulls are 
supplied. I know of only one such attempt having been made. 
The plan is entirely feasible, however. Every Indian village 
has at least one literate man who, with proper supervision 
meticulously keeps certain village records. It is far from 
impossible to conceive of such a man maintaining accurate 
breeding, production, and.. other records necessary . for progeny 
testing. Thus, bolls oould;;.;b0 : ;;re^.ularly : proved '.in-: all the 
villages in,;; the urea.; . ; It .;;is : ;inipor4aht: thiat such a local area 
be saturated vnt.b good breeding Pulls, Such a plan is better 
ilutu spreading the available bulls out thinly by .scattering 
them over an entire ' province. It is also desirable that such 
an area^ be near the farm on which the bulls are bred. It 
is possible that progeny testing may not be effective in the 
beginningif the native cows are very heterogeneous, This 
is a difficulty that; will. be progressively overcome, ■ However, 
generation ' by generation, as bulls of similar breeding are 
provided, - ■ 

Cattle could be improved; by breeding the best- better* 
Improving the cattle at; the central breeding farm would in 
turn, enable better bulls to be supplied to the.: villages. Gullinff 
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Western point of view, but it need not be an unsurmountable 
obstacle to cattle improvement in India. Sewer practices 
of progeny testing mav be carried out more completely in a 
Hindu society than where there are no inhibitions regarding 
slaughter of cattle. Genotypic selection for milk production 
may then be found to be more effective by _ not practicing 
close phenotypic culling of both sexes. This should be a 
challenge for agricultural officers in the newly created 
Dominion of India. 



FLOWERING AND FRUITING' HABIT OF 

ASPHODELUS TENUIFOLIUS. 

By 

[B, S. Fozda/s and S. N. Singh.] 

Asphodelus tenuifolious is one of the commonest weeds 
of the Rabi season, present practically in ail the wheat, 
barley and other Rabi cereal crops. It is necessary to know 
the fruiting and flowering period of a weed to be able to 
control it effectively by performing minimum number of 
weeding operations. 

Weekly observations on flowering ami fruiting of the 
weed were made as given in Table No. h An average of 
20 plants was taken. 

Table No. 1. 

{Average of 20 on each date) 

— ■ — — g- — 

§|j per plant. jS *g g J.5 

Date of obser. ® J | § / ^ /r i =§ f : ^ 1 I J ? , 

vation. fvg. 1 I -1 -*§• ■g'3‘ &aj 

St .ft 1 1 \A l.i Is SS I’ll 


27th January? ? 46 3*1 9*5 .» 

3rd February, 5 40 5*2 2 8*9 

iOtk February, ‘‘48 5 4 87*6 « • 

17th February, 6 5*4 73*4 

24 tli February* r 46! / m 70*0 5 8 

3rd March, * *46j 4*7 4.2 9 109 

:1.0th March, *46! . 3*1 9*5 26*8 

17 th' -March,. J 48[ ..5*0 4*9 1 3*4 


Total 

Mean 


On an average the flowering commenced in the month of 
January. The average number of fruiting branches succes- 
sively increased up to a maximum of 5*4 per plant during the 
second week of* February. Though immature fruits were 
observed as early as the las t week of January but they did 
not mature until after the 3rd week of ' February. ' The 
maximum number of mature fruits was noted on 10th March, 
1948, but so for dehisceueo did not occur. The dehiscence 
of the fruit was confined practically to the subsequent week 
only, after which a few matured fruits remained to- dehisce. 
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The average number of fruiting buds per plant was 76*6 
while the average number of seeds per ^ plant was 456 
(An average of 20 plants, representing different stages of 
growth within the field was recorded). 

Thus if the field is weeded just after the appeareace of 
maximum number of immature fruits that is in the 2nd week 
of February, and the operation is completed by the 3rd week 
of February, the weed can be effectively controlled for* the 
subsequent year. 
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ENGINEERING AND POPULATION PRESSURES*. 

When the American Association for the Advancement of 
Science celebrated its centenary in September, it showed 
notable intellectual concern and a sense of moral responsibi- 
lity for growing problems of population pressures. In report- 
ing this phase of the meeting, “ Time ” used appropriate 
exaggeration to emphasize the point succinctly by heading 
its , item “ Standing Room Only.” v . 

Fairfield Osborn pointed out that “ Within only three 
centuries, the population of the earth has increased five times. 

It* is now increasing at a net rate that, if 

continued j would double the earth’s population again in 
another 7 U years.” 

: In the words of Warren S. Thompson, “Since the jniddle of 
the 1 8th century, the population of Occidental lands has under- 
gone a growth in numbers and a change in distribution which 
, . h. . . is unprecedented. These revolutionary changes ...» 
are for the most part by-products of scientific knowledge .... 
Pushed to it, we are endeavoring to develop no„w means of 
sustaining .humau^'life, >.A7pg[f \ man Continues his unthink- 
ing exploitation, it will take more than a research chemist 
to insure survival.” 

What these scientists are saying is that, on a finite 
planet, increases in population and their use of resources 
cannot correctly or safely be considered as mathematical 
progressions which will continue to infinity. Neither can 
it he expected that a level will be reached painlessly and 
without human effort. It is time to anticipate that human 
population can reach and temporarily exceed the supporting 
capacity of the earth. Population will be limited by moral 
force, or by biological forces such as hunger, war, and pesti- 
lence, or by both. 

During much of the period since Malthas pictured this 
problem more than 1.00 years ago, his theory has been 
largely discredited. Science, engineering, and industry have 
increased production of the physical means of living even 
more rapidly than the population has increased in Occidental 
ifU&s. The direct result has been an improvement in levels 
and standards of living. 

But this has been accompanied by large-scale exploitation 
of exhaustible resources. Even 'assuming the full "potential 

p -»aoj>rin ted from 
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devolopifiont; of substitute resources, synthetic materials, and 

economic large-scale recovery and reuse of important 
materials, it is difficult to see bow production can keep ahead 
of population increase for very ranch longer. 

The development and popular acceptance of new concepts 
of the relative moral and humanitarian merits of alternative 
quantity or quality living may he a slow process. Mean- 
while population will continue to increase. Engineers can 
anticipate that the increase may complicate their working 
conditions as well as their .subject matter. 

With reduced elbow room and freedom of action, engineers 
will be called upon to further improve utilization and conser- 
vation of tiro forces and materials of nature, for the benefit 
of more people, over longer life spans. In doing it engineers 
will ' be required to deal effectively with the physical aspects 
of congestion, its transportation bottlenecks, sanitary hazards, 
arid conflicting interests in the use of limited space and 
resources, 

Agricultural engineers will be particularly concerned 
because of their close association with the basic production 
of food and fiber necessities, with resources which can be con- 
served and renewed to a greater extent than many other 
resources, . with farm needs for space in which to operate 
most efficiently, and with the farm source of much of our 
population increase and best leadership. 





When milk is processed it naturally comes in contact with 
different metallic surfaces and as different ranges of tempera- 
ture, so it is important to know the effects of milk on metal 
and vice versa,' The continuous contact of milk with the 
metal in the parts of processing plant slowly increases the 
a mount of heavy metal in the milk j it is specially found ill the 
ease of copper and iron.;: : y ’ 

ITow the factors. gtov ;be-. : concerned in the choice of metals 
bes t s ttited for dairy utensils and "plants, are -as folio wk i - 

Firstly .- — the .metal must lie strong enough to give good 
service ; aiid'>td'ihfahd-.i'Up^ : to ■ the ordinary: wear and " tear of 
regular. use. ■ \ ; k : ' :'y ; - 

The ; metal must have- such: 'properties : as 
Malleability, capacity to be pressed or cast into a desired 
shape. 

Thirdly. —It should solder and weld easily and should be 
strong in their sheeting. :w-V yd; yy. y 

Fourthly .~~\i should be a good conductor of heat, which is 
specially useful for pasturising and cooling processes' 

fifthly .— The surface should not he corroded by milk or 
its acid by-products. It must be durable and resistant to the 
actions of brine, soap and oilier alkaline detergents in the 
regular process of washing and cleaning of the utensils and 

the metal should not add traces of any 
:ptsono«s material to the milk by coming in contact with if. 
H^so seen -that the metals like- sine, lead, and antimony 
short on the keeping quality of the milk. 

From the engineerim? stand nnint nintwri 






action of milk and its by- products on sack metals as nickel, and 
tin plating on steal and copper. The problem of storing large 
or small qiiaiLtities.bfffiilh;ebra^ 

: ^;oa:Mt®y':Mea.iil0:'tb6 i by-products of , milk; are;: : manufactured 
iil very little quantities. The transportation of milk being 
very difficult; in the ; present times makes it more important to 
be stored for a While> ; So to bvereoine this difficulty, the use 
;pf kluminiumyt stainless-steel and glass-linedr ^ tanks has been 
made. : ;1 \lC{CCC:yT kkSk^ykk/tkP';/ yvyy iTfCC'C. 

Since the storage qualities of both milk and its by-pro- 
ducts have been found very closely associated with the con- 
tamination. by the heavy metals, specially where the fats are 
concerned, the corrosive action ou. the surface of the metal 
needs careful consideration. For this reason tin is sup- 
posed to be the metal which is least corrosive and is good for 
plating in dairy work. 

Most of the wear and tear of the metals of the utensils is 
due to the treatment of handling and washing of i hem by 
means of brashes ami by the use of detergents not rather than 
duo to the solution by liquids as hot water aud milk. 

How lot us deal with an individual metal at a time. 

Firstly Copper, — Copper, owing to its mechanical and 
physical, properties, has been found to be excellent for the 
use in dairy plaint only after it has been, plated with a resis- 
tant metal. Copper is readily dissolved by milk and its by- 
products, except cheese, and the solubility of copper helps in 
the oxidative changes of fat in the by-products. The other 
various effects of copper solubility am that if the milk or its 
by-products have small percentage of acidity it docs nob 
dissolve "'so readily as it would if the acidity were increased. 
Copper appears to be less soluble in skim milk than in 
whole milk. Also the boiled milk which has been cooled, 
has less effect than raw milk. 

So the parts which are made of copper or copper alloys and 
which are exposed to the milk directly add their little amount 
of copper to milk. These parts are mostly brass taps, strainers, 
coolers, milk bottling machine etc. 

The second mcial is -Aluminium*— Aluminium owes a great 
deal to its lightuess^ in weight, cheapness, purity and other 
mechanical properties. Nowadays it is being used ox ton- 
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Mlr.K AND METALS 


and otlier utensils. The amount of me tai : dissolved is VVtyi 
little compared tu wlmt amount of copper and other metals. 
E?eii:hhe:;soujiimiife;does not 'liaYetmueh:; effect ’Oh;it. !: h Ittraiiks:: 
with hchroiflinm’ steels in its .’ resistance; to ■corKssiou altd there* : 
is very little effect like tarnishing on its surface. Wrought 
aluminium is more resistant to corrosion than cast aluminium 
because it is more pure. The only disadvantage about 
aluminium is : that it is quite a soft metal and wears off 
quite quickly and is damaged by rough handling. The 
other properties of the alloys of aluminium with manganese 
apd to called togaaliitm are much harder /and are: 

worn out less quickly. Aluminium bronze alloy corrodes 
considerably and aluminium allayed with copper improves 
the physical properties but at the sumo lime the other qualities 
make it impracticable for dairy work. The main drawback 
hfbaluminiuimp ia its ’ lack of regislenee ; to alkalis,: specially at 
hot washing temperature. 


The Stainless steels are alloys of steel and Chromium and 
of steel, nickel ami chromium. These do not tarnish in 
moist atmospheres. These: may he classified into three classes 
of rustless and acid resisting steels. \ Firstly ^ Plain ; 'Chromium; 
steel. ^eeondhitoteel high in chromium content and low in 
nickel content and third one is steel with high content 
of both nickel and chromium. T wy 


The plain chromium steel shows excellent resistance to 
corrosive action by the milk. The resistance to corrosion 
increases as the hardness of the stool increases. The, power 
of conducting heat in stainless si eei is much leu* than ordinary 
steel, therefore the stainless steel parts arc used where the 
heat can be transmitted without much loss ol cffecicncy. 






Tin Vlauvi 8Uvl> Tlie greatest quantity, of small ware 
used iii dairy suck as, pails, measures, vats, milk churns, etc., 
arcs made from tinned stool, The advantages ai*o that it is 
cheap, it is easily built in shape, it stands well against 
corrosion dbv vfre&-:mhk.n; t pi^ui4© ! li ■4«0 c ^ 3 !^:--k s taiid ? 

rough handling to quite an extent. The tin plating ou steel 
di f er s from the tin plating on copper in that there is mo re 
alloying of copper with tin and it is less in the ease of steel. 
It is evident that the resistance of tin pla ted iron or steel 
depends on dhe yqnality of tinning. Tin plated metals are 
generally less resistant to action by alkaline washing liquids 
than tin itself ■ but tinned iron corrodes easily with Solution 
containing free chlorine thus being inferior in this respect 
to tin and tinned copper. 


Iron and galvanised iron ra> used for vessels which hold 
liquid milk by-produt ts such as Whey and butter milk. But 
these metal are definitely inferior for holding milk or cream 
for storage. 


Chromium ’plating is not very lasting and as : such is of 
inferior service. Therefore it is much better if it is ushd in; 
alloys when the resistance to corrosiveness can be made use of. 


(Jlasx, enamel coated nu'kd and mood. Glass or enamel 
coated materials which are used for dairy purposes are non- 
corrosive and are very hygienic. But as tins durability counts 
a lot, such surfaces cun only ho used on thick at cel sheeting 
which is hunched very carefully, but still they are abort in 
lasting. 


Wood is extensively used for structural purposes and 
in direct contact with cream and 'butter in churns and butter 
workers. For churning wood surfaces mast be treated 
specially so that butter does not adhere to them, for long 
service, only the hard Woods are used for direct contact with 
the cream. 


s.ne, ej/Mis vj metais on mills and its product®^ 
firstly that the milk gats a metallic flavour secondly that it 
gives oxadised flavours and thirdly that the addition of cuiau- 
I^|iye.metals makes it a bit poisonous. ' ; ■ 'ddd :y ; v yd-: ■•dd'Gd 





Ikemetalixe :flaYooi*"is;gfffc. by; ;aln.uinhar of heavy 
wheiadissolved in traces in the milk. The ■metals lib 
and trass dissolve in smaller quantities and do not 
a flavour while aluminium, iron and zinc do' give a- 
flavour. The metals that show definite corrosion g 
have the most damaging effect on the flavour of n 
its products. 
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Milk is the foundation of chiidrenA diet and the purity 
lts supply is of vita! importance in safeguarding the vyao 
health. While fresh milk is a complete food *n itsc 
impure milk is a -carrier of disc- ... Old and Insanitary ce \ 
houses and dairy buildings com A >ute ieoj t.:rerc ji 
cows; whose milk in turn 'spreads this scourge to children 
■ and adults alike. * : ^ 

Dairy buildings must therefore be clean-, dry, HYCk MIC And 
what material is easier to keep free of dirt and wet than 
CfcMEN T CONCRE \iU Com r ete presents -i $mc cch sur face — 
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OATH FOR SOCIAL WOKkAIiS 

l shall serve to the best of my ability : ffl. m-jm'isseffi, tho 
handicapped and the needy, 

I shall show no difference as to creed or colour or position 
of people in any personal or professional relationship. 

I shall serve all the people I can, in all 'tho ways 1 can, 
as often as I can . and as long as I can, 

I shall serve all equally and I shall try to develop such Ridge- 
inonl, and affection and patience that my service will heal ill- 
feelings and distress. 

I pledge myself to compassion and words of kindness and 
friendly sympathy that will enter into tho joys and sorrows of 
all who are needy or afflicted or erring, 

. I shall never lose my faith in the value of every human 
bomg.and tho capacity of man to change his wavs of life and 
thinking* ' 

I shall have respect for all with whom I work. 

I shall keep secret tho information mi trusted to mo W 
clients, • ; m ' y . k ■ ‘k 

I shall not repeat or he influenced by gossip, 

I shall endeavour to be always objective and honest and 
'Straightforward, .m A k, ; : : I , ok k o- , 

I shall struggle not to pom it myself to become discouraged 
no matter how. slow or h — r — 1j - A1 -- ■ - ° 


how difficult tho process and the 
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„ I pledge myself to continue to study -during my whole 
professional lilo tho needs of human society and the best ways 
the world is learning of meeting them. 

1 shall share the problems and struggles of other social 
workers and 1 shall help their families as my own, 

I shall hear my full share of responsibility for the organiza- 
tion and co-operatxon of welfare agencies wherever they arc nee. 
ded for betierment of hying from childhood to old agj. ' 

1 pleuge myself to work for loyalty within my professional 
group, a wul work also for extension of such loyalty to all men 

and women who nave the responsibility of serving L country 

and my people m government or other official capacity" 7 

2 would serve my countrymen with all mw 





Agricultural Attache American Embassy , New Delhi. 

Famine stalks Baurashtra and adjoining areas. Food imports 
are being demanded in astounding quantities. Cattle are being 
moved out in search of fodder and train loads of fodder are 
being moved in to save those that remain. Wells are being 
dug to provide water. The tragedy of it is that when the 
monsoon failed and crops withered away, there was enoug i 
water beneath the ground and enough wind above the grou 
to have saved much of the crops if windmills uaci oeeu. usu 
to pump water for irrigation. 

American Windmills In the United olales, Canada 
and Australia one is accustomed to seeing windmills on 
farm that are quite different from the picturesque Dutch 
windmills. The ' American windmill simply consists of a tour- 
legged steel tower erossbraced with steel rods aud wire, on 
top of which is a wheel, like a slowly turning many- a e 
airplane propeller, geared to a rod extending down o a ey - 
in the water in the well, A tail keeps it headed into the 


so 
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- Strong breeaes develop ever so much more horsepower 
than light breezes and large wheels capture -touch more wind 
than small wheels. A standard -'formula -for measuring horse- 
power developed by windmills is : velocity of wind cubed, 
multiplied: by wheel diameter squared, multiplied by the 
efficiency coefficient, In this formula the wind velocity per 
hour (as: measured by a Bobmsoa anemometer) is converted 
to feet per second by Multiplying it by 1*466 and the end 
result is poin tod off- -to'- six more decimal places. A 6-mile 
wind is 88 feet per second and a 12-mile wind is 17*6 feet 
per second. For example, the horsepower developed by a 
6-mile-; wind and a 12-foot wheel with a 50 percent power 
coefficient would be 0*65. 

3*SXd'8x3 8Xl2XUx0'50=s0-05 H.E. 

The power developed by a 12-mile wind would be eight 
times as much, 

1 7'6 X 1 7*6 X 17*6X12x12x0*50 = 0*39 H. P. 

But a small 6-foot wheel instead of a 12-foot wheel delivers 
only 36/14 iths as much power; in this case only 0*01 H, P. 
with a .sis mile wind and 0*10 XL P, with a twelve mile wind. 
Similarly ono can calculate with reasonable accuracy the horse- 
power developed from a given wind velocity by any size of 
wheel up to the very large 20-foot wheel. 

Obviously, ... C-foot wheel is too small if irrigation is in 
vise?. By dosin’-'. -an, lifting 83,000 pounds (3,300 Imperial 
gallons) .-no foot in one miaufce is .one .horsepower. If a wind- 
mill deveh-.ps only 0*0 i H. P. it, will deliver only 2,000 gallons 
an hour, divided by the number of feet the water is lifted, 
e.g,, 100 gallons an hour from a depth of 20 feet. A wheel 
three times as large would deliver nine times as much water. 

The size of the pump cylinder must be carefully selected, 
as indicated in the- various manufacturers 5 catalogs, to give 
the proper load for the size of the wheel used, the number 
of feet the water is to be lifted and the prevailing wind 
velocity. If the windmill is equipped with a pump cylinder 
of the proper length and diameter to pump at its best in a 
10-mile wind, -the mill will run too fast in a 20 mile wind to 
develop its maximum power and too slow in a wind of less, 
velocity; It probably will not- run at all when the wind velocity 
drops to one*half. If the component parts of the windmill 
are- not properly matched to fit the requirements of the ease 
the horsepower efficiency may be no more than 30 percent of 
the 'theoretical force- of the wind#* 
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The Ministry of Agriculture hi each of India’s ni 
incss as well as iu New Delhi -has, a copy of 0ar 
Department of Agriculture Farmers * Bulletin l 
f December, 1940} entitled “ Small Irrigation Pumping 
which shows manufacturer’s recommendations as t< 
size-aud capacity when the wind velocity is about 
per hour. For a 12-foot wheel it specifies a cylinder c 
length, 8-ineh stroke and 5 |-ineh diameter for a lift oi 
or 3 j-iuob. diameter for a lift . of '50 :feet, - At,ii0-to^ 
per minute this combination would lift 800 Iinpena 
per hour from a- depth of 25 feet and almost 4f)0 gal 
a depth of 50 feet. Few places in India, however, _ 
have a 15 mile wind, 'When the usual wind vedoci 
10 miles per hour the horsepower developed with 
wheel is only one-fourth as much and consequently-. the 
dimensions would have to be reduced to avoid overlo 
stopping the wheel. The manufacturer’s tables show! 
specifications for the usual wind velocity, bit and v. 
should be followed. 

Winds in India The monthly Weather Review 
by the Government of India shows average and nor 
velocity at 8 A.M. and 5 P.M. at hundreds oi weathc 
throughout India. Unfortunately, those hours art 
factory for measuring windmill possibilities heca 
Velocity is then mueh less than during the day. At 
for which hourly data is available, the monthly a.v 


January 

February 

March 
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Karachi 


Sbolapur 


Bangalore 


August 

September 

October 

November 

December 


The records at hundreds 


windmill } - n ! e G ;? get . lc P lai ™‘ The best places for 
4-hero wA' ® droa^at-strieken Suurashtra a ad almost any- 
"i7 C £“ KaracJn an(J southern Bombay Province Vn 

of -R a^ 0 ? 4 }° a( J ded P arta of tiie coastal region aW the B-.v 
ox B^aVaad much of the D«ou„ pl„ ille a n d° Sou tt tJt * 

go^mmen^ubiioaCaoW?^'™ 10 * 3 ” ^ ? allli haB * 

pumping water from 1 a death J L r continuous operation 
hrnAKa of teeiv j&VBn a foiir-milf* 



WIND, WATER AND POOD 

Windy days and windy hours during year Average of 

five years. : 


Day® with wind 
blowing at least 
6 mil per hour 
for 10 or more 
houis 


Hours of ; wind 
blowing at least 
7 miles per hour 


Station 


■Jjhrih India — 

Dhubri (Assam) » , 

Saugor Island (South of Cal 

a /■ y . : cutta-'.) ' ■ 

Oalcutta (AHpore) ■ ' v« 

Allahabad ■ »« 


lahora 

Karachi 

Deesa (Southeast Eajputaua} 
Jubbulpore 
South India— 

Bombay 
Belgaum : 

Bangalore 

Madras 

Sofeikaual 


As there are 8760 hours in a year, a windmill that pumps 
water only 25 per cent of the * time would ha pumping over 
2,000 hours. No bullocks put in that mnch time at the well 
in any year. Yet at Belgaum there is wind enough to pump 
water for over 6,000 hours a year, at Bangalore over 5,000 
hours and even at Allahabad over 2,600 hours. There would 
he an effective wind for at least ten hours a day - on 307 days 
of the year at Belgaum, on 248 days -at Bangalore and on 
M 116 days at Allahabad. Wind power at Karachi is oven more 
^©Igama,; .'i: ' -■ 
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~SSaS^ , SSM5!!Uft 

Calcutta,' Agra, Lahore, 

window 0 * b' S l, i‘rui““fl?.° n of ”1 t8 •“ pe<!ted f ™“ 
tnulm- feet r w ab0,Ifc 20 * low h"„"S :* 

tz ] l t r aas 6 0 °r ?L r 

available. - waic * or engine fuel to become 

Windmill prices Windmills ■««. „ . 

The factory price of a -lO.fnof mi f Ver 7 0x P e nsive. 

Stages k now about $150 and the price J° W f r ,l n ^ United 
y .. series .ranges from about SI 00 far th r * t aeees* 

water is to be pumped itls leoo $ im ^} that if muoh : ' 

wheel and , he towThCto Vo W «„o,°5r/ t °. m ?‘ 11 the *«*» 
of tbwwind without being obetruotea if 

tots for MM. typical" Xm3oniy a ft* aj™ a uf 

would be much more efficient than o nan- n f i f' Cr ^ S a wmdimll 
% Olio or two acu and drawing up' • ioatw 't' 1 ,' 1 / llteB<l8 ' 1 
water at a time. Windmills coKlti ‘ ' I>Uckot ful1 of 
Joeing more food ami C Z t “«<> water for pro- 

Bullocks now cost a lot of money and dVlX Jf BC S li 8 i,!l e- 
and costly. For .other farm work moat* of fi!t J » T t , le “ 18 soaree 
*«pt anyway, but on farms of overlO awes tli! ^ ? aVe ?°V be 
bullocks would not have to be Trent n 1 il*** ex ^ ra pair of 
would not hare to be fed so muoU Xr '“no t “wo r!“ “ ! *?>* 
Well In any case, does o mm wifu t i woricin S at the 
it just because be already had bnllnoVa # aUa , m , tov refuse to use 
Thn usefulness of windmUls in India 8 ^hote^il 8 ' hmlitt ® ? 
wind and the water table is hiJh’ Z ^ m enough j 

recognized. bigb, se<..ms not to have been 
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IMPROVED VARIETIES OF BARLEYS 
By M, P, Singh and R. IL Riohhakia. 

The acreage under barley on the average of 10 years from 
1933 to 1948 approximates 12,97,860 acres which is 53% of 
the average acreage going under the rabi creak in the Pro- 
vince of Bihar, and which is seven percent of the total culti- 
vated area of Bihar. 

..d'Tb^e; \ ,iiBfc jEIiie' Y : 

Its consumption either ih the j form of -satyw 
other grama such as gram or wheat or both. It acts as a secon- 
dary staple food for the poor in the absence of rice. 

An appreciable quantity of barley la exported to foreign 
countries where it is used for making beer and of late quite a 
good quantity has started to be brewed in Indian breweries as 
well. Euselh (1937)* has emphasized that a good malting 
barley! commands a’ price much higher than that of barley 
suitable for food alone. Premiums of as much as 50 to 100% 
on the price of good malting barleys arc readily available. 

In Bihar attempts to evolve a barley suitable for food and 
malting purposes date as far back as' 1933-34 anti were being 
continued when in August 1942 all the research material whs 
lost, due to political disturbances. A fresh start had, therofoise, 
to be made by collecting barley samples from various places 
in the province through the Deputy Directors of Agriculture. 
Side by side attempts were also made to look into the possibili- 
ties of introducing a barley type from other provinces viz,, 
United Provinces and the Punjab. Samples of improved barley 
from the above provinces were, therefore . obtained and tried. 

In the absence of any suitable barley variety /. I\ 13 and 

I, P, 21 were being cultivated in the province as the recom- 
mended varieties of the .Department but both of these varie- 
ties wore associated with one shortcoming- or the other, 

J. P, 13 was characterised by possessing deep purple pigment 
In the unripe grain stage and was thus not suited for malting 
though considered- residant to smut, but in seed yield it was 
not very satisfactory whereas L .PhlS besides the (loop purple - - 
pigment was susceptible to a large extent to smut" attack 
although it was a fairly good fielder. It was, therefore, 'deei- 

* Btissel. J„ Sir, 2937 Report on the working of Imperial • Goiaidi of A tcrScu.I- 
■ tual Rosearsh in applying seierho to crop production 'in India. 
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ded that & barley type better yielder than /, p, fa f Pi 
purple pigment and resistant to the smut attaik won 
distinct advance. Concurrently attempts were als 
tm^yolye a bet er maltdng type emnpared tM 
Ihe requisites tor a good malting barley are low 
percentage, fine white mealy interior of the grain wi 
across and the grain should be bold, plump ^niLm 
fi Ud , G - 0lour ', T i 1 ? se cl }aracteristios were also^kenfc in 


farms* 'T&TttJ* blookl^.t ttie ObntS 

Bhagalpur and Tirhut Ranges. The results t ? afcaa > 
produced in Table I, In ordfr to maintain purity of L « 
for various characters, progeny row breed i J 1 5 

up concurrently and hupp L/ Y- P racam S was followed 

to the various Lms ye P ar after yelr! PUfp0SeS W8S SUppHed 

Btraias^remperior to the LSoufth “““t ° f th ° 

and seasons. Me data , m XelttroTZ? t e ?f 

of which the differences ohservn,! hf. j 1 - tTO,s >n most 

so that the diSnoos ct ™ r died 1 - 

differences between the stra“ s. 3 representing real 

Hitrogen°/ereent^e^Tafle^ U II^he “ctaf’ f • ged th ‘ 

favourably. Resides alii n ! k h *. Se . ctl0D al straiQ « campare 

compared to the etLfand as «lfr S are earli8r »« flower 

eated by the west winds 3 should tbf latter°? e b ® ing dessi *' 
earlier and thus they are saved from ha PP en to 8taH 

grains. The advantage Sri^tJw^ KP ds " 1# T rf 
once every three years’due to enhftoed seed V eld' kT?lL°i 
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into consideration the premium for quality, is nearly, 21 7 
after taking into consideration tlie performance of the strains 
under various environments. As a plant breeding project, 

therefore, the work under discussion is amply justified. 

The strains have been described below showing their mor- 
phological and other Characters. 


22 Six I White 


Long Hairy Fusiform 
hairy 


Green 'Straw 
colour 


Purple lined 
with flush 


Purple 

streak 
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Commercial characters of Barley®. 22, 24, 27...& M 


Pood yalu^# 


Strain No, 


Average strains 
Control 
% increase 


bservations on fioweri 
roolj. ■ 

Daterained by the Agricultural 


og were ocmfined to the espenmeats eonducfc^ 
Chemist, Bihar, Sabour. . ■ ^ V ' - 

the KatriMoa Officer Bihar, Patua, ' ... 




in tiie past several attempts have been made to supplement 
or replace tae blanket or sheet, waved by two men, as a 
souree of wind for winnowing the grain when natural breeze 
laiie. liong^ ago gram graders or grain dressers, combining 
a fan and sieves somewhat like the oleaning shoe of the 
threshing machine were _ imported as possible devices for this. 

originally designed for grain dressing 
. 7 power had done the preliiniiiarv 

» of most of the chaff and knsa S 
* • ones or those made in India 

P 3 ™* ha J e P roved reall y successful. They are 
s amount of chaff present, they tend 
are difficult to repair in the villages 


juiese nowever, were < 
after threshers driven by 

the grain." Neither the imported 

of the same i ' ' * 

not designed to handle the 
tp get out of order and 
and are costly in first cost 

v ujT^T ag0 S “ bou ‘ ,980, B0T ««1 uusiries at varioas 
places m the U. P. s and possibly elsewhere, made fans which 

S17en bvTand c imi t r 5? the , blados ceiling fans but were 
Tnd ‘f tm ' ou § ii cycle gears and chains. These 

which t J P udS U r l n nt t °7 Y ere , most often made on wooden stands 
rot to S I7 et 0Ut , 0f T 3er > t0 bc eaten b J white ants or to 
cycle thieves and P^er cycle parts were a temptation to 

temptation to fib! ® 0Qietlffi « s to owners. It was always a 
2#1 7 the parts intending to ‘‘replace it before nest 

the cost ‘m,t ft J h h! : 8b P rioa of P arfc s and their scarcity, 
SL : "l 6 t I»» »* come do 


1 ii 
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■ Y-p-ulIey cm the other each 
J la. diameter, is mounted on a 
"* with a hand crank. 

I iron frame which can in turn be 
f of a short wooden post set into the 
•#| ^'is some 16" in diamet 
• a ratio of 4:1. That : 
i the big pulley, the fan shaft will 
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A second -V-pulley^ -nmoli larger 
m. j. ■ , S1 “^ ar a iort shaft to be turned 
ine two bearings are mounted on a simple 

mounted on the upper end. 
,, ground. The large pulley 

er, the smaller one is 4" in diameter, giving 

* w ' f <* ofie turn of the oran! aul 
turn 4 times. 

D . In ord f t0 cheapen it as much as possible, and to facility 

5sp>.««iv »•*«. n , i«^» tn £ 

, 1 01 the finished rope, 

may be ^ temporarily tied to the strand 
Micr ena is then used to wrap around 
traud rope as is made when two strands 

a ro P e , hy hand. The part of 

iqu laid in between the two 
nakiug to give a continuous 
.th only two strands to be 
ope is spliced. This method 


strand should be about 4 times the length 
The end of the strand j ’ ' ° 

where they moot. The other en 
the first to make a two strand r“ 
are twisted together in making 
the strand still remaining is t 
stiauds as is done in hand rone 
circular rope of three strands w 
tucked under in the way a j 
gives a_ continuous circular rope v 
at the joint. Good results are n 
ail three strands as this makes 
ma 'f ho made _ from cotton rope 
rope fiber that is in common use b 
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better. It can be used in the open to he 
or it can be used inside a shed when the j 
that the Musa is carried away. It make 
IfrSf ear y mornill S or bite afternoon 

ooitetable” ^ but wb “ th ' 

tm r aufaeiuring arrangements are no 
no hna! price has yet been fixed but it 
be sold for approximately Rs. 50 each. Thi 

hnn D f*i *? P 5 ice and availability of materi 
jSf al , a iew 11 aits can be available ft 
195? threshing season. 
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VEGETATIVE REPRODUCTION OP JACK FRUIT 

By S. N. Singh, 

Assistant Professor of Horticulture , B, 8. Fez dab, 


Lecturer in Botany. 


Postgrgduate Student in M6rtiGtilture 9 
Government Agricultural College , Kanpur. 


Of the various problems connected with the culture of 
Jack fruit, (Artocarpvs integri folia , Frost.) vegetative reproduc- 
tion 1 needs special investigation. Variation in plants when 
propagated sexually is universally well known. Few are 
the fruit plants which reproduce their like by seed with 
any* appreciable degree of certainty. Almost all our important 
fruit crops are propagated asexually. Unfortunately 
the Jack fruit which is of great importance in the plains 
of United Provinces is not commercially propagated by asexual 
method* 


This undesirability in Jack fruit can be eliminated by 
evolving a suitable method of vegetative propagation. With, 
this end in view, the different methods of vegetative reproduc- 
tion which are in vogue were tried at the Botanical Garden, 
Government Agricultural College, Kanpur, during the v ear 
1946-47* 


So far little work has been done in' this direction la India 
or elsewhere. In the year 1935, success by inarching ju 
Artocarpus was reported by Naik, in South India in his 
preliminary investigations. 


Out of all the methods of vegetative propagation tried, 
only gootee succeeded under local condition. The preliminary 
trials conducted in the year 1946 contributed about 30% success 
by 'gootee, which, ' however, succumbed after four months of 
their ^ planting in pots. This initiated for a more elaborate 
trial in different months of the year 1947, employing different 
media for covering the outs of various size. YFor details refer 
> table No. 1,) J, " ...T - . - T . 
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Table I 

Effect of different media and time on layered shoots. 


% Success iDj 


-Remarks 


23th February, 

im, 

13 th August, 
1947. 

27th August 
1947, " . 

5th September, 
1947 


Dark brown shoots 
with cuts ranging 1 
from 2 to 2j| laches 
just ' 'enough to 
remove the bark 
Wire more respon- 
fiye. 


The diameter of the f 
varied from $ to 2J inches ai 
the bark ranged from I to 2| 

.In one set of c;;p__ 
position was } part sand, 1 part 
el ay, was used for r- • 
the cut was covered with ■ 
gunny bag doth. When the 
Layer of sand i 
given to cover the 
cioth^ each time. The 
restrict the di:ain on 
desirable to train 
were therefore 


> shoot on which goo too was tried 
and tne length of the- out to remove 
j iQCiies. 

experiments a soil mixture whose com- 
' garden loam, and J part canal 
covering toe cats, while in the other set 
paie sieved sand and tied with 
, ; roots emerged out 

subsequent coatings with leaf 
-e roots sfficieutly and tied with 
gootee was kept cons tan t-h 
■ the freshly formed roots, it wa 

removed. ^ ‘° “ sill « Ie st ™- 
in cli£“ot l°onL TeVmk ““ Per ° Mt “ a " f 

February no success v tt ., ts 

wii^ 6 BBS week of only ■ 30% 

When sand was used as the c< * 7 * 

cure, under similar conditions, 

to h J h fhl a l w f k of mi first ■ ' 

If , ' 75 ifeltt suitable' •tijnjab for this 

blgh aS *°% under sand was oSained 


under different me&wfc^VoSh of 

™ r “° rd » a mm m mmm 

< - success was achieved 

covering medium. la the soil mix- 
i success was nil. ; v ; • 

week of September appear 
--3 operation because as 


No. of shoot 
tied in 

' ■ Success in 
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Only dark brown shoots with specific size of cut (2 to 2f 
inches) attributed to higher percentage of success and sigaifi- 
L cant deviation from the above resulted 'in failure. 

When the roots emerged from the third layer of leaf mould 
& after about two and a half months a notch penetrating to half 
the thickness of the shoot was made. A week after, another 
cut was given to finally remove the layers. Some of the layers 
were planted in pots and others in well prepared shaded 
nursery to note differential behaviour under these two ecological 
conditions. It was observed that the plants under both the 
conditions remained dormant throughout the winter. With 
the advent of hot weather the layers planted in the nursery 
started producing new vegetative buds, but their absence was 
conspicuous in those planted ia pots. Later, the plants in 
pots started shedding their leaves and the stem began to dry 
thus resulting in their death. The plants in the nursery are 
still flourishing. 


In the present investigation success by gootoe or aerial 
Jayring was obtained only under specific sets of conditions. 
Any deviation from these resulted in a failure. When gootee 
was done on shoots nearly two three years old ia the last week 
of August and first week of September with cuts 2 to 2} inches 
long and sand as the covering medium, 80% success was recorded. 
The reason for the failure or poor success under conditions 
mentioned otherwise are multifarious and are probably as 
enumerated below t — 

Since young shoots grow actively chances of adequate 
accumulation of carbohydrates are remote as compared to older 
ones, thus contributing higher sueees in the latter ease. Simi- 
larly when cuts of smaller sizes are made the callus establishes 
continuity of the bark so as to defeat the very purpose for 
which the rings are made as shown in plate HI. If was also 
observed that the shoots layered earlier rotted due to longer 
exposure to rain, while those layered in the later part did not 
suffer from this handicap. After a certain period, however, 
the flow of sap becomes meagre as the bark slipped off with 
difficulty. The highest percentage, of success of the goo tea 
was therefore confined to the short period between the last 
week of August and first weak of September, when these two 
factors were least operative; Suitability of sand as against 
other- soil, mixture for covering may be f due to the better 
drainage it. provides. The death of plants in pots was' due to 
roots becoming pot-bound. 
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J^ashiUak — u Clones of jack fro 
tegrifolia ) ’% Indian Journal of Horticultc 
Nos, 1 & 2. 

Feilden, G. St, Glair.-— a Vegetative proi 
and sub -tropical fruits” Imperial Bureau of 
Technical Communication No. 7. 

Explanation of plats 

Plate No. I. Gootee with emerging rc 
Plate No. II, — -Gootee Wif.li rnrilcr 
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; , ■ BOOK BE VIEW. 

Foua .Problems in India in General and in Kolhapur St i te in |j| 

; JPqv^cyTa tv y $ : 

» ®y*. Dr * P - Patil, published by Dr. Paiil and available 3 1 

frwn Bbawanam and Sons, Connaught Place, New Delhi Itlli 
International Book Seilers, Poona 4 , Cooperative Boole Depot, i 
Sir Vithaldas i Memorial Buliding, 9 Bake House Lane. Fort I 
Bombay and Bharat Book Stall, Gujari, Kolhapur. Bs. 4 - 3-0 ■ | 

& D . r ’ Patii brI 1 n SS extensive experience as a Deputy Director j 

of Agriculture and as. professor of Agricultural Economies and f 

the bnnl” ee aS a member 0i a farmin S fatn % to tke preparation of ( 


the book. 

The book is divided into 4 park 

mol 8 i? m J i0I i ° £ t vi Cfmntry as a wliol( b th9 second deals with 
more particular problems of Kolhapur state, the third deals with 
the proo.ems and possibilites of increasing the food annniy 

mLtZ nStf^ * ow f t *> mists of appendices and slpplef 
mentary matter pertaining to the rest of the book. “ 

Dr. Patil very clearly points out certain fallacies in the old 

:lz zTuoS; ti° urS) $x%rL*y- H i 

population of India, we do not think ihera is' Ul Ja * tt ? d 

ZriM6rm S \ ! Ted“' ld T er “ rapS ’b a0 aU ° P "“ t3 oat <*» difZ 

ing« and “farm" 1 *“*“ “ d “ tke ™*> as “hold- 

relatS%rZTe t fo«S^ f ‘ I “ ite ' r d 1 with and in 

animal products m the diet The authn^^^ At P l ’°P orfcio!1 °f 
that, whatever the rnerift J t auUl0i * mohesthe. conclusion 

tha population pressure on land will compel tlSS'of a ^ 
mantly oireal fmh ' ir n v * t , , *'Y n, P ei t&e use of a predom* 

T y l ie • iidhbZrttif;? sift* s 'T tables 

India should .produce vS? 1 fi neoe f and desirable that 
In other wordsf her diet shonH I aad puIa6s thaa aaimai food. , 


BOOK RE VIS 


# 

While the author deals very well with the present situation 
aud its implications for the immediate future, he does not carry 
his analysis far enough. He shows that the present food 
production will need to he ^ doubled by 1971 and very briefly 
indicates that this can in his opinion bo done, mainly by increas- 
ing the yield per acre. He does not deal adequately with the 
situation which will arise in the years following.. 1971 when he 
seems to envisage that the major increase in production possible 
by presently known means will have been realised. 

In spite of such shortcomings as the above, the book is a 
very valuable contribution to the scanty literature available on 
the food and population problems of India. It should be carefully 
studied by all officials dealing with policy in regard to agricul- 
tural development and production, by students of agricultural- 
economics and by all others interested in these problems. 
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(PRESS NOTE) 


Draft 

By far the most urgent and important problem that 
confronts the Indian Wool-exporting industry to-dav is the > 
variability and, more or less, uncontrolled quality of the wool 
that is being sent out of the country. The adverse effect 

of such a procedure on the rephtatioh and bn the economic - 
returns to the industry is fairly evident. . i/v 

An effective remedy that would help the industry to grow 
on sound lines is to standardise the vari oua grades of. ■ 
exportable wool and to ensure that the exported product 
conforms to those standards. The importer abroad, '*bein* 
thus assured of uniform quality of wool in the respective 
grades, can eomidoutiy trade with the country, and will 
perhaps be ready to pay a peranum for such assurance. 

With those objects in, view the Textile Division Council 
of _ the Indian Standards Institution has drawn up a draft ' 
Indian Standard Specification for Grading of Wool Export" 
This standard applies to wool produced in India, and specifies 
grades both according to colour as well as quality. Specifics- ■ 
thus for packing and marking are also included. ' ;8fj! 

f ft accordance with the procedure of the Indian Standards 
Institution 5 every draft specification or code prepared by a 
Sectional Committee or Subcommittee after its approval ‘ 
by the Sectional Committee, is to be issued in oroof form 
for a period to be determined by the Committee, but not 
less than three months, and widely circulated amongst those 
likely to he interested, for the purpose of securing critical 
review and suggestions for improvement. Comments received i 
from all quarters., will bo given duo consideration by the "® 
beotional Committee, and the revised final draft will then be 
put up to the Textile Division Council for endorsement. ' 
iaefore being finally accepted as an Indian Standard it must 
be approved by the Executive Committee ami the General 
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WHAT CAM AGRICULTURAL ENGINEERING DO 

FOR INDIA? 

By Mason Vauqh A, E«, 

Allahabad Agricultural Institute . 

Agricultural Engineering is the Youngest branch of science 
associated with agriculture. It Is defined as the application of 
engineering principles to the use of men and materials in the 
growing of agricultural, including animals and fruit, crops and 
in their utilisation. It is the applica tion of power and equipment 
to the solution of the problems and difficulties which the farmer 
meets all along Ms way. 

We are all conscious. of the very low standard of living of 
most of the people in India and there is a general desire to raise 
this more .nearly to the world level. Sines a largo part of the 
population is. engaged in agriculture, any general raising of the 
standard of living will involve raising that of agriculturists. 

Man is a tool-using animal. Without his tools, he would 
be little better .than any other animal • he would be reduced to 
foraging for wild food and dependent on what he could find. 
Man can consume only what he produces, that is, the standard 
of living depends on the productive ability of those doing the 
consuming. Overall productive ability is increased by a division 
of labour, by specialisation of different producers on certain lines 





of production but the group, province, nation can consume only 
what it produces, including what it can get by trading part of 
its production for the production of others. 


Productive ability depends on the tools used, the power 
controlled, and the intelligence applied to the work. The farmer’s 
power may ba that of his own muscles, that of his work cattle, 
or that of mechanical sources of power. His tools includes the 
land he works. The better the implements he has, the more the 
power he can utilise, the more land he can work or the better 
he can work a limited amount, the more he can produce. Of 
course the implements and power must be eeonmioally utilised. 
Nothing is gained by “ sending a snail to do a boy’s work , 55 


Of course, the standard of living includes values other than 
what can be strictly called goods. Housing, home conveniences, 
liesnre, ami cultural facilities all contribute to the standard of 
living and to the richness of life even though they do not 
necessarily increase the capacity of the individual to produce 
“goods”. The ability of the individual to produce, above the 
bare necessities of subsistence determines the extent to which 
ho and the group to which ho belongs can have these other 
values. 


Many people think of the work of the agricultural engineer 
as being concerned entirely or mainly with big machinery, tractors 
and their associated implements, combined harvester— threshers, 
big schemes generally. They say that India is a land of small 
farmers for whom such big things can have little meaning. 
Where then does the agricultural engineer touch the life of the 
email farmer ? . 


The. simplest plow, the pharwa % the hlmrpi even, is made 
of material and they each apply power to doing useful work. 
Each of them can be made crudely and work inefficiently or, they 
can be well designed, well made of the correct quality of 
material and will work correspondingly hotter as the design, 
workmanship and material is better suited to the job to bo done. 
The better designed and the bettor made a tool or Implement 
is, the better || jits the work it js made to do, the .easier, the 
more effective the work of the operator, the more he can do 
in a given time or the sooner he can finish a given task. The 
selection of the right design and the right material and the 
manufacture of a hlmrpi at the least cost consistent with the 
desired utility, is iust as much enffinearint? as is the design of 
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a tractor. The tools 
farmer now works ai 
by methods adapted to 
advantage of 


ENGINEERING DO FOR INDIA 

tld implements with which 
eru(le 5 ‘they are made of the : C 

, _ -cent H ' Cy 

maue a wealth of better materia! 
construction makes them time-eon 
application of the power with, whi 
to apply engineering knowledge and skill to 

Transportation is a 
railway trains, ships, 
and cycle rickshas. Our food 
by transport. Does the farmer 
preparation of a seed bed and the 
a process of moving soil, 
the soil about. When the 
cut and moved onto carts 
threshing floor or storage, 
to farm store, s ^ " ~ 

it starts on its real y 
is constantly moTing— i 
implements to and from 
moving 


the Indian 
material and 
— or no 
, r ... which have 

Liable. ^ Their design and 
g and inefficient in the 
worked. We need 
their improvement. 

modern development. We travel i n 
motor cars and aeroplanes, motor busses 
is moved from farm to market 
nave a transport problem ? The 
—j planting of the seed, is largely 
Interculture again involves moving 
crop is ready for harvest, it must he 
°r by head loads and taken to the 
, „„ - , J ; f ' may be moved from threshing floor 

} wg l llrS ii# Sfc0ra t0 P rimar J market, before 
--1 journey to the consumer. In fact the farmer 

' fc the P fipT l i nS “? 01 ’ 0 /° pS) wafcer > his 

moving something En-ine^d ' Spe ° ds “5° st ° f his til ™ 

amount of grain alone which j! T T i fi » uro the 
a «vear in fndm on 1 Jib now moved some distance in 

£ i-:z~ — 1 £- va. sna s 

crop is eaten directly as ‘it comes from 00 !??! J 110 

beast. Grains have to be threshed ? be d h J Q1 . aa or 

has to be chopped for the pittl* ,aiu wmn °wed, fodder 
and the juice boiled to" makT mMt be omslled 

and cleaned before the fiber can L anu , bas \° be - retted 
to use. The fermei spends aWf USed , or s / ld brothers 
$$jtoces$ing as he does itUransportin* 4 |, maeb - <?* his time in 
and skill has increased tho P p r tdSti T fS“f m i„„ k “ owI f? g9 
^ factories and workshops many ' times Th. I mAm S 
Help from engineers to At tiA A J&rmev needs 

will best do his work & *%***??* which 

m a. thrs^T. a *? ?- f “«- 

work on thflSA Wfl0 muSt ' he the development 
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But life is more than things . If we had all the food 
everyone wanted in abundance, if our* soil were secure from, 
erosion, if we had perfected implements to make our work 
easy and short, if we had adequate transport, but still had 
the villages as they now are, we would still have a low 
standard of living. Most- so-called homes in India lack any 
sort of comfort or convenience. They afford inadequate shelter 
from heat, or cold, rain or sun, rodents, insects or thieves. 
Many are hardly fit for human habitation, are incapable 
of being ■ made attractive or comfortable. Architects and civil 
engineers are concerned with other problems. It is the 
agricultural engineer who is familiar with the needs and 
conditions of the villager, who has the engineering knowledge 
as well as the local knowledge to develop homos and other 
farm buildings which will give the maximum of comfort and 
convenience from the materials available and the cost that 
can be borne. These aisd are problems requiring the use of 
materials, the power to move and shape them. 


The water supply of the village for domestic purposes is 
contaminated, difficult to get to the place of use, scarce in 
quantity and presents a problem of disposing of it after use. 
We are constantly exposed to the danger of infection because 
of the primitive way in which we dispose of human excreta. 
We are plagued by files, mosquitoes and other insects. All 
these present engineering problems, problems dependent wholly 
or in part on engineering for their solution. 


In the beginning we said that agricultural engineering 
was the branch of scientific knowledge most recently applied 
to agricultural problems. For this reason, if for no other it is 
also the least developed in India. For the .same reason, perhaps 
it can do more to raise the standard of living, to change the 
methods and the equipment of the farmer in a way to make his 


iff! 
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life more productive, easier, happier. Whatever we may do 
about large machinery, there is a large and fruitful field for the 
agricultural engineer in India, a field which will yield not 
only material rewards but the satisfaction which comes from 
contributing to the well being of others. We need a lar-e 
number of agricultural engineers in the near future who 
wiH work for the development of the country, for the raisin* 
of the standard of living of the villager, not only in the amount 
of goods he may have available to consume but in the comforts 
and conveniences, in the relief from drudgery and in the 
making available of leisure for religious and cultural pursuits, 
tor which the villager has so little time now. 


*1 : 







PAIEA CROP CULTIVATION’ Iff . BIHAR' 



paddy iields is low. This oultivatioE is commonly adopted in 
South Bihar a tract of varied soil types south of river Ganges 
extending up to the foot hills of Chotanagpur plateau and varies 
from alluvial to heavy clay. In the alluvial tract of North 
Bihar lying north of the river Ganges this land of cultivation 
is practiced in the marginal lands only. In the red laterite 
soil tract of Chotanagpur the pair a crop cultivation is not very 
common save in the districts of Palamu and Siughhhum. 

Eahi pulses, chiefly gram (Oieer arieMnum) and khesari 
{Laihjrus sahyus) are employed for the purpose, though some- 
times even lentils ( Lens esculenta ) and field peas are sown as 
,’ uneo “ raon to mix with gram and khesari 
either linseed ( Linium usitatiasimum) or mustards {. Brassica sp) 
or both. In Singhbhum district even in the lands situated near 
•f. 1 ,, ™ re P . ^ °^' moisture, due to the seepage from the 
hill side is available, the pair a cultivation is resorted to, 

Either overnight soaked seeds of grain and khesari or 
ordinary seeds are broadcasted in standing paddy clots at the 
rate of one maund an acre. In ease the water in the fields is 
too muon, draining is done to allow the germinated seeds to 
strike roots properly otherwise, as is the experience with the 
cultivators also, rotting of the seedlings takes ’ place. Nothing 
is done to the j mtm sown crops till the harvest of paddy when 
they are allowed to grow and are harvested whoa ready. The 

S t ed A ? ,? 1 obtain0(J are very varied and are reckoned to be 
about half the seed yields of gram and khesari sown in the 
regular way. The seed yields in gram and khesari were 
observed to vary from 2 to 6 maunds and 2 to 8 maunds res- 

l ’“ d tow in Gaya 




*aiea crop colxivation m bikab 


Table I. 

Yield per acre off/ram and hhesari roton paim,® 


Kliesari 


Biira la- 
gan] 


cultivator, 
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, • i j F • woe leaving tiie paddy lands fallow is sometimes 
d ft d 8» T « °nly a partiiil rest and in that event it is alter- 
mated, with paira cultivation and complete fallow, 

«« lii!? P ad ^ + ] f r ^ st busy time with the cultivators 

%y have to thresh and store the paddy and whatever lands 

cannot he managed generally go under pair a cultivation. 

? e f C ° ld T S °^ f a * oit y of S reen fodder for the 
? H v U * te f S hj that time even -the grass on the ails 
th« f^ S ° co . ns . umed - To provide green fodder for 

sown in nsniJ 1 fl i/ 6 ? a . 1I ? imum °f expenditure paira khesari is 
sown m paddy fields which normally remain fallow. This also 

helps to renovate to an extent the paddy lands which usually 
receive a very meagre dose of manures otherwise, - 

In lands which get inundated during rains paira gram is 

fl r,7t?SrT5 8tarts "ceding/ This prevents 

the attack of Agrotis Ipst Ion Kott. (Cutworm) a serious pest of 

fnnwnf^ni^ 113 ?! 8t ?® es J hl ? h . c . aonot live in the land which is 
too wet and by the time the !and is dry enough to harbour the 

from tMs pest^ bave gr ° Wn consider ably to suffer an attack 

Tw be i+ e J ttat t 1 he seed yield of crops sown {paira is about 

TegU - r !v Wa Cr0p is am P J y substantiated by the 

o re^ar W figl *' 68 “ «*e of gram sown both paira 

r d Pr Ian< h befo ™ and after the harvest of 
| day at Sins (Gaya) and Jamui (Monghyr) farms* 
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Tabus II, 


The variable seed yields in the ease of paira sown crops is 
mainly due to the failure of the crops due to water logging and 
in years when the moisture conditions in paddy fields is favour- 
able at the time paira sowing is done better seed yields become 
available, ' 

Low and very much varied seed yields obtained in the case 
of paira sown crops is a problem requiring investigation, Is 
the low seed yield of the paira sown crops clue to the system, of 
cultivation adopted, or due to failure of crop on account of water 
logging, both these points require going into in detail. In the 
event of tha former could any alternative be suggested in view 
of the conditions favouring paira cultivation. Will it be of 
evolving early strains both of winter and autumn paddies so that 
■regular cultivation could be done in paddy plots after the 
harvest of paddy should it be necessary "to adopt regular culti- 
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vatl°n instead of paira cultivation, or the problem, could be 
solved m some other way. In the event of the failure of the 
crops due to water Jogging resulting in low seed yield could 
not the problem be solved by exploring into the possibility 
of a strain of gram and khesari that could tolerate Better the 
water logging conditions generally present at the time when 
putTd sowing is done. ' 4 




MAIONCI E1C1 MORE NUTRITIOUS I! ij 

Britain Develops New Hulling Machinery, 

By Paul West, 

. More than 50 per cent, of the world ’s population lire on 
rice, tiiH staple diet of many Asian countries. Rice has a lower 
nutritional ^ value than grain, but it eantaias starch, miners 
and— most important of all— Vitamin B, which years of S 
have proved no he indispensable in the prevention of the ratalytio 
ben-ben, so widespread in Eastern countries. 
It is, theiefoie, essential that the valuable substances should be 
retamed as far as possible during the milling of the rice gram 
for human consumption. ° &iam 

Rice-milling consists mainly of the hulline and wMW™ 
processes, the latter being known in some MMlk teaS 
pohslimg or scouring. Huffing remores the coarse ine2 
Irasks which hare no nutritional ralue ami which if tei ’to cattle 
can cause physical injury. After hulling, iS®® “ US§t 

».y »>“<* mm tie t. Ks 

in« We O r 0 frl m ^ a T aI f et “ of MIi "« whiten- 
■ ??* however, have the disadvantage that they tend to rob tha 

nee of some of its mineral and Vitamin ,B content Tha^n 

constituents are contained in the gem and in a thin 


Main Psinciple 

. | It is obvious, therefore, that the 
methods of haliiog and whitening i 
of the rice-eating peoples of the world, 
succeeded in constructing milliri; 
the mineral and Vitamin B e 
machines is the Wemaneo Ideu . 
small percentage of the germ breaks 
pat the machine dose not depend 
hut ' : uses i 

Moreover the husk is removed in a single operation 


intention of improved 
augurs well in the interests 
- --J. A British/ firm has 
■S machines which do not harm 
' vof the rice,' One of these 
her in which only a very 
This is due to the fact 
upon the use of milling stones 
a combination of rubber and metal. 


u% 
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The remaining treatment of the rio* w „i , 

by gentler methods. The main principle involved is tlntY^ 
nee gram u transported to the obellm* m il %l n n l ™ at the 
rubber haul The underside of the BrliaifembedZr^ 0 ^ 
nuo the rubber band, so that h cannot slip abou Oa Toa^ r 7 

the bulling point, the berries, containing the valuable 
tuents, _ are ejected from the W In^his way eLT, 
gram irrespective of size or shape, may be hulllrl J 
delicate tips of the grain do not get chipped* none '^ Q 
mitruionai endosperm is lost and evenwotrSt * the 
remain- intact The. tnacMiiir -la k 

rice an hour. u CttpabJo 01 IluIi “g one ton of 

Polishing Process 

The second machine is the Wetnaneo Tdf.nl w. 
polishing machine operating on an entirely now 11 ! ene T ? ,. a 
principle. The whitening fg carried on bfmel T tW 
ciaily grooved rotor, the movement n f Juriu of a s P e “ 

to be peeled off the rice Sn At thl ° T* 63 tbe mea! 

of nee is subjected to a friction-process bx^TrTS* f 6 m - aSa 
: movement. Throughout the entire t J3nw P A plui ? afcm S 
safeguarded from any undue pressure so ‘ S i tfl0 rioe is 
of breakage is very low, P 80 that tho percentage | 

whito^Sf. Tv tr» *?**“?» **,« Motive 

the degree of polish may be varied fl !!f r re gulatiag device 
Should a few rice graWremaYn uLT/- ’ ag J° t. 

husk residue ■ may be disposed of it 1 “ Y" ® 

The machine which has a P Ter y lo^ plw' 1011 ° f the rotor « 
enclosed in a dust-proof met J caring Sit°^ SUmp is 

dealing with 1,000 to 1,50D lbs, of rice alh?4. Caj)able ° f j 

SO years’ research la^th^rielT of* tbe resuIfc of 
. Many nee-oommmlng eomitrios have shown T r T “ illin g* 
in these new developments because tbev rli- i 1 ™ 1 ? ^resfc 
of such inventions lh raising Ihe Tv ? impoyte ^ 

among the rice-eating peoples of the world. f ^ and healfcil 

— Information Services . 
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I moat easily installed and managed method of sewage disposal 
for individual Family residences in the deep alluvial soil 
arearp. There has been, however, widespread fear that its 
general use would result in dangerous pollution of the soil 
water, | Up to now, it has been largely recommended only 
where it could be made in soil above the ground water level. 
Little experimental evidence has boon available as to whether 
[ and how much actual pollution there was. 

The following material is quoted by permission from the 
; report in the ‘'Indian Journal of Medical Research. Volums 

; .38, No. 1, May 1945 by Dyer and Biiaskaran. It would seem 

|l to sot at rest fear of pollution, under the conditions specified 
which are much moro likely to produce pollution than those 
obtaining where the borehole is kept entirely above the ground 
water level This seems to be valuable contribution to know- 
ledge on an important subject. 

Discussion. 

The present inquiry has revealed a naturally high standard 
of purity of the ground water at the site of the experiment in 
JSf spite of the shallow depths at which it was tapped. Lactose 
fermenters were few from 3 to 8 oragiiisms per l,00i.> c c.of water 
and were for the most .part of non-faoeal origin. B. ooH were 
i virtually absent. The bacteriological purity of the water wag 
little affected by seasonal and other environmental factors al- 
though the number 'of gas-formers decreased somewhat during 
' the period. 

Chemical analyses showed a low organic-matter content 
|H '.Of the water in its naturil state. This was \ by the 

amount of albuminoid ammonia present. pH did not vary and 
*' the water was well buffered by bicarbonates. Minerals were 
n present in only small amounts and were largely accounted 
for by carbonates . and .'.chlorides, Nitrities and nitrates were 
within limits, -m ■; Lv. ; - by MSS 1 Iflfl iLiT Thi ■ / : 



were used as a basis tor comparison With, changes occurring in 
wells lying within the stream, of pollution flowing from the 
latrine. 

■.-W-felj:,--' eurr.o.'tt : ncIiB;0 ; y. 

water flows in to re-establish equilibrium. The distance affeetefl 
depends on the amount of water withdrawn, the rate of with- 
drawal and . the character o! the soil, and this 1 area is known. -as; 
the circle ofvjnfiuenee.;: By field experiment its radius was. 
found to lie about 20 feet at the site and tlics Dn pumps were 
placed so that the latrine was; within this range. By " pumping: 
6.00 gallons each morning before sampling, a flow of soil water 
similar to that induced by the use of a rural -village well .was 
effected. / Pfe..;'''. d;;; 

Gross B. co li pollution existed to a distance of 5 feet from 
the latrine and only one out of 13 wells iu the stream flow 
showed mild B. poll pollution in the 10- foot zone. The flow Of 

W . /■■■■■ V ’ :■■■:' ■ ' ; : s ^ : : oi . . \ ■ ■ ; i; -i 

: X;;;.- ' X ; . . f •, ; :y : ■ . . ' ■ . ; : " ■■ ■ : / 
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. Chemical ooiistitusatg; were affected by seasonal and efln- . ;j 
rpcmental factors; -£iia. the presence of -pollution. had to be 
interpreted in tha light of these variations in the natural state ^ 
of the water. Differenced associated with depth were highly 
significant and those due to zone hud ' period, were; also marked,; ; 
There was eves a welkfe-weli variation in the same zone and ^ 
depth. Although seasonal trends were : marked there were no 
conspicuous differences between those of the different zones. 

The high, bacterial purity of tha water continued over two 
years, in wells above the latrine, although the water table rose 
to as high as 8 feet below the ground surface. 

These observatioas indicate- that shallow ; wells may not be 
?v;-dhu]g^fcmskiflfCHU tbs hygienic'^ this type ef soil, 

Shallow wells, properly protected from jsurlaee pollution, may 
constitute the solution of the water-supply problem in rural 
India. The high, east of deep wells makes their use prohibitive 
and, further. shore, shallow Wells have a lower mineral content 
i than is found in the deep wells of the plains of india. : . 

The other important finding ia this .-.investigation was the 
limited extent of the poliutioa ; stream entetiag the ground water 
from a bore-hole latrine. la a soil medium of sand as coarse 
as 0'2 mm. effective size and 40 per cent, pore space and with a 
ground-water slope of 1 iu 200, bacterial pollution did not travel 
more than 10 feet from the latrine. 

In judging pollution, the state of the ground water before 
the latrine was seeded together with the seasonal changes 
revealed by samples from wells against the direction of flow 
were used as a basis for comparison with 
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B. coll occurred after septic action was set up in the latrine and 
■was intensive over a period of two months (July-August, 1942), 
V 'Later tin’s organism was rocevmv i less IVwp.K'iflh- and even- 
tually disappeared showing its limited dispersion in the soil. 
Shallow wei h; ware mere inter wiy p'-IUiL ’, roan tire medium 
Av or deop wells in spite of the high concentration of B, colt at the 
bottom of the- latrine. ‘ ■ 


Organic matter indicated by the rise in biochemical oxygen 
(leniand also flp# : ^/:n-4istshdh;'iafi5';-:f'e®ttih :& stunner similar to 
'bacteriological: pollution exoepyLhafc itJwr.as'.JiSBChy'orqd in more 
wells, Lactose fermenters plus a rise .in B. 0. B. were always 
neeompaait cl Lj intense ok rile: I pollntio i, 

Chemical products flowed farther than bacterial ami 
colloicla! wgeEio mr.Uor and were 1 used to 15 loot before 
becoming too dilute to he (listinguinhahl^ Unlike bacteria, 
chemical products flowed as a continuous belt along the stream 
with high intensity in the mid-stream wells. Shallow wells 
also showed more chemical pollution than either medium or 
deep wells. Apparently the flow of pollution is confined to 
the more fluid regions of tha latrine and there is little flow 
downward into the deeper strata. 

The picture revealed by the pollution recovery in wells 
is similar to that furnished by the flow of wafer through a 
sand-filter bed. In addition it gives insight into the processes 
in sit a nude? the surface of the ground* Due to tko ground- 
water slopo, products from tbs mere hull regions of the latrine 
are carried along the stream and are filtered as they pass 
through the soil. The extent of flow of bacteria depends on 
the efficiency of the filtration process. The amount of chemical 
products that emerge is small and eventually becomes too 
dilute to be distinguishable. 

Study of the changes in the bore-bole latrine showed that 
only a fraction of the added excreta Was disintegrated and 
that the septic process proceeded only to the ammonia stage. 
The life of a bore -hole latrine may bo extended, by removing 
the sludge as is done, with a septic tank. In this ease there 
may he an increase in the flow of bacteria for a time, but the 
same defence, principle will operate and pollution will travel 
little if . any farther than it did in the first instance. The 
situation will he similar if a new latrine is driven in the 
neighbourhood of the original one since the defence mechanism 
has already been established. fl ■ ;J ■ § §§ A |j | ,fl .r’A 





Suggestions foe Choosing a Site for a Bore-hole Latrine 

IN -PrOXIMITT TO A-WELLr •: 

Tlid flow of groiiB.il water •will; follow roughly the slope 
of the laud especially if the dip is toward a stream Led. The 
following suggestions are offered regarding the choice of a 
site for a bore-hole latrine :-—-' 

1. If space permits, the latrine should be placed on the 
slope below the well, 

2. If the latrine must be placed above the well, a hole 
should be put down to ascertain the type of soil at a depth 
eq:ual to that of the proposed latrine. ; 

3. If soil at that depth is composed of sand with an 
effective size cf O'2 mm. or less, the latrine may be placed as 
close as 20 feet to the W&1L 

4. If the sand, is as - coarse as 0*3 mm. effective size, the 

latrine should be placed 50 feet away. ■ : : v 

5. If sand coarser than 0*3 mm, effective size is found. 


sufficient, 


The only equipment necessary for obtaining 


An investigation of the nature and extent of pollution 
flowing from a bore-hole latrine into the ground water was 
made at a site in West Bengal, India, during the period from 
September 1940 through April 1943. Preliminary studies 
were made of soil conditions, and the direction of ground- 
water flow and velocity were determined before the experi- 
mental field was completed and routine sampling of wells 
begun. The results of the investigation may be summarized 
as follows !•— 

A, Natural status of the ground water prior to seeding of 

1. Bacteriological studies showed a concentration of 
lactose .fermenters ' ' of from S: to $ per LOGO c,o. of water, 

alftt Afif ttrlei a! 1 trr . rt# 
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2. Chemical analyses were made for pH, conductivity, 
chlorides, acidity, different forms of ammonia and B. 0. 33, 
Chemical constituents of the water varied significantly at 
different: depths, semes and seasons. 


3. Water samples from wells above the latrine and from 
those not in the immediate /direction of flow were examined 
at • intervals throughput the period and the results used as 
an indication of the normal state of the ground water. 


B, Pollution flow following seeding of the latrine s — 

1. The latrine was seeded with two gallons of night-soil 
on 380 days between November 1941 and April 1943. • Septic 
notion began in March 1942, and continued thereafter with 
undiminished vigour. The septic processes only reached the 
ammonia stage. Only a fraction of the excreta added was 
disintegrated and at the close of the experiment there was a 
2-foot column of si agile in the latrine. 

2. Soutine observations were made of meteorological and 
ground-water conditions. Annual rainfall ranged from 40 to 80 

iihbhes, and the maximum slope of the water-table was 1 in 200, 
Effect of seasonal changes on biological decomposition in the 
ground water was not pronounced. 

3. Experiments on the true and false water-table near the 
latrine showed that the differences were not large enough to 
affect the flow of pollution. 

4. Six hundred gallons of water were pumped daily from 
wells situated 20 feet from the latrin. in the direction of flow 
to simulate oondtious of use of a village well. 

6, Bacteriological pollution was recovered in wells 10 feet 
from the latrine with large numbers of B, coli found, in wells 
in the 5-foot acme over a period of two months. Numbers 
diminished later and the organism was virtually absent during 
the final period. ■ . 

6,. Chemical pollution flowed with the stream to a distance 
of 15 feet. It was more infcen.se in shallow than in medium 
or deep wells and was characterised by increase in conducti- 
vity, alkalinity, chlorides, acidity and ammonias. Nitrogenous 
products accounted for only a fraction of the pollution recover^ 
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7. Organic matter indicated by the 5-day test for B, 0. I). 
was recovered in the 5-foot zone. It was probably colloidai 
m nature and was filtered out beyond that point,. 


8. Conductivity proved to be the most sensitive and hence 
the most satisfactory test for tracing chemical pollution. 


9. Ohrysomia larvae and their capsules were recovered 
-rom wells in the 5-and 10-foot zones where screens 


w miuu, U iOXJUVO W lltU U 

They were found not only in wells in 
of flow but all around the latrine. 


were 


the direction 



SIMPLE TOOLS AND EQUIPMENT FOB SMALL l : v 
SCALE FARMING® 

Br Mas ok Vaugh, 

Agricultural Engineer, Allahabad Agricultural Institute . 

When the - modern agricultural revolution, began, more or 
less along with the industrial revolution, much of the attention 
of tiio early pioneers in agricultural development was centered 
on the development of new equipment and on the development 
of techniques involving the use of equipment. Early agricul- 
tural workers seem to have recognized that agricultural practices 
were related to and dependent on the equipment with which 
the farmer works. As an instance, Jethro Tull’s “ Hoe Hus- 
bandry 55 dealt with the changes in agricultural practice that 
new implements made possible. 

As the ancient sciences of biology and chemistry developed, 
attention was oenfcered oa their contributions to agricultural 
development. They were fascinating in themselves and they 
promised so much in changing the nature of plants, animals 
and soils'! They had the further attraction that they seemed 
to be self contained; the botanist could experiment with plants 
in a green house, dissect them in a laboratory and grow them 
by hand without any real contact with the problems of the 
farmer. The zoologist and animal breeder could similarly work 
as a “ scientist ” with the minimum of contact with • the day- 
to-day problems of the actual farmer* The chemist could and 
often did spend his whole life in pursuing fascinating and often 
important problems among his test tubes, flasks and balances. 
The application of their findings could be written in books, and 
dealt with as abstract knowledge, some of which filtered into, 
and became important in, farming practice* 

The developing industrial revolution made available material 
and manufacturing techniques for improved implements. It 
also made available, first in the steam, engine and later, in the 
internal combustion engine and in electricity, power sources 
which could put into the control of a single man undreamed-of 
forces. A man could exert more or less continuously about 
0*1 bp. With horses he could control several horsepower but 
with the internal combustion engine he could easily control 
and apply 10, 25, o"\ 100 hp. and thereby multiply his pro. 
•duptiveness accordingly. The thinly settled countries of ,th e 

* A, paper to be presented at the United Nations Soeientifio Conference on the 
Conservation and Utilisation of EoaGuroea, ,Lako Success, August* 19 £9* 
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Western Hemisphere development and 
the relatively nnorowded: countries of Western / dSurcspe also 
buffered eonsideifalbiei-oppQttunifcy. The rapidly kereasing iadus? 
trial development absorbed" thq ' increase in population so that 
each Warmer ; hath enough land, to make it passible for him ^ 
to apply the new equipment hand. tW- - toph-iiiaues>;.th'ey made 
possible. - ; h ; > ®§l! 

Engineers and economists early pointed out that a man’s 
productivity depended on the tools with which lie worked and 
os the amount of power he controlled. In agriculture, producti- 
vity depended oil whether a man worked with his bare hands, 
with a pointed slick, a simple hoe, a simple wooden plow, a 
modern horse-drawn gang plow or with tractor implements. It 
depended on whether he used his own muscles, a slow moving 
os, a team of several intelligent and fast moving horses or a 
powerful tractor. In an agricultural situation where there was 
plenty of land for big farms and where industrial opportunity 
could absorb surplus population or even drain off some from fel fQ 
agricultural producers, it was natural for large seals equipment 
to be developed and to come into wide, if not universal, use. 

In this situation, while still important, development of 
better plant and animal material and of those processes and-.T^ 
materials stemming from chemistry were not the most potent / 
ways of increasing the net productivity, the net earnings of a|||| 
man. Increasing the amount of power controlled and so the 
area covered through the utilization of efficient implements 
increased the productivity of the man mere than an improved 
variety of plant or animal. Being able hot only to control— to 'ft 
cultivate— a large area but to get a large area, the individual ■ ■>g 
could command resources with which to buy the new, efficient 
implements and power sources which industry made available- ||| 
to -him in variety. | ff| 

' “ Modern ” agricultural development took place first in - the |§f 
West, It started in a predominantly agricultural culture anil a : y 
developed in a. period whoa there was a strong movement- fromggb 
farm families into technical and industrial pursuits. Cities 
were small apd all classes of the population were closely related 
to the land. Therefore it was the common thing for the 
• scientist, the plant breeder, the animal breeder, the chemist in , ' 
t in 0 e olle s mi. d. ti soJiuols t<o 1 1 v o I y n 11 . si t* < * 1 j. n y* o 1 1 v oil 
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has largely shifted from a rural to an urban culture, it is the 

common thing for agricultural scientists in Western countries 
to nave been larm boys. * iJS 

When modern agricultural development began in Eastern 
11 ( d . CTeI ”P ed to' »n entirely different seUing. Vlolt 
Extern countries were already thickly populated. There was 

£ aTmB Were SIBali and often scattered in 
vilW. 6 “f h tS .n? r :” g ? I! 16 TiHage area. Families lived in 



nnJ S * ar u S “, wntl3ts ‘°° ha,i 0 different background. 
Often or usually they wore brilliant men but wore from the 

/upper classes ", the intelligentsia, from families where, even 
V' tQe f W t f re ^eoted with agriculture, the actual work was 
done by “servants” Barely had they actually done field work 
because of the necessity of earning. They learned agriculture 
ly/.udymg m schools and colleges. It was easier to demons- 
.rate practically and effectively chemistry, botany, soologv and 
o g m “ practical work » i„ them. It i s Small woker, tWfore 
that plant breeding animal breeding, entomology, have boon 
more attractive snd_that brilliant work have been dona in them, 
improved. ^ wheats Have increased productiveness 20 to 25 per 
. cent, eoimoatore canes have increased sugar production in India 
?at^?]°Vf S i 100 P< f °® nt * Ib is not 8 11 r P r ising therefore that re-> 
i KjZ i J rfn 6 f ork , of an exaet Bature ], ' as bean done and. that re- 
mTllf 16 *? een acco , u ?P lisked in ^placing the indigenous 

eolnSl l f PX rJ e - d lm ? hmmts « thickly settled 

V ? ast \ Pt I3 , not surprising that when in recent 
time attention has been drawn to the need for improving 
■ . agricultural production, attention should be centered on V? 
implements and largo scale methods. ® 

. What to introduce, what to consider an “improved’ 

5 “ A a3 been Bnd is a Problem. To he successful, 
impiovea implement must not only suit the soil, and the 

J5 1 g . I .’ 0WB but , suit the draft animals available and 

if® '} of tbe People, the clinlatic conditions and 

b 9 bitl P 5 l, fn aCdltieS i 6 f u ..example of the need to fit into the 
habits of the people. xs illustrated by the reaction to the east 
iron plow snare xa India. There the farmer does not pay for 
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each individual service of the village carpenter-blacksrnith ; 
rather he pays an annual retainer fee for which, service is-- 
rendered as needed. Where most tools are hand made and 
metal is scarce, any scrap of steel, such as a worn-out plow share, 
can he shaped into some other useful tool or bit of hardware 
such as nails. The cast iron share, when worn out, is an 
irritation because it cannot be made into anything useful by the 
village smith. This alone, ; aside from any other superiority of 
the steel share, may cause the village farmer to prefer a steel 
t6b®re, : ;ythyi':y : 

tittle information is in print about the basic common tools 
and implements in use in the countries where the ancient 
patterns arc still commonly used. One study was made in China 
by Ogden King of Nanking University in. 1935. This listed, 
a total of forty-three items, not all tools or implements, in common 
use in the region studied. A recent study made at Allahabad 
by a group working under the author, found some eleven items 
of small tools and implements in common use in the Ganges 
plain. _ They were the wooden plow, a clod crusher consisting 
of a single squared timber about G" X 8" by about 8' long, two 
types of small hand digging tools, a reaping hook, two types 
of hoes, one a heavy digging type and one a small pointed 
type for interculture, a cleaver-like chopper used for cutting 
fodder for the cattle, two crude simple types of fork and a 
wooden spoon for throwing water from irrigation channels. 
Items not covered by the study but in common use are the 
leather bag used for drawing irrigation water from the wells, 
clay pots and iron buckets used for the same purpose on a 
wooden sweep, carts for hauling crops, etc. 

In the area stuided in the Ganges plain, very few Imporved 
implements were found. About 22’5 per cent, of the total number 
of plows counted on 147 farms were improved plows, or sixty-one 
out of a total of 272. On the 147 farms twelve chaff cutters were 
found. No cultivators or winnowers were found though consider- 
able numbers of cultivators,' and a few winnowers have been 
sold An the province as a whole. Not enumerated wore the iron 
Persian wheel water lift used for irrigation and the iron roller 
sugarcane crasher. The latter is the best example in India of 
a successful improved implement. It was first introduced into 
India about 1890. By 1920 it had practically completely 
displaced the old stone mortar and wooden pestle type previous-, 
ly used. No. other improved implement or tool has had any- 
thing like this success in India, In some places power driven, 
llilf iff beginning to replace the bullock driven types, 
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, , In ot I 1 ! r areas fhera ate variations in the type of indigenous 
implement in use and the number of kinds varies from ares 
to area out the general kind and function is not widely different, 
jSo studies of tne kind other than these two have come to the 
attention ox the author in India or in other countries* 

Is ^ Desirable to Replace Indigenous Implements? 

The author’s personal .experience is confined to India' 
However, on the basis of reading and discussion with those from 
other countries, it appears that there is practically no indigenous 
implement which cannot he replaced to advantage by 'an im- 
proved .implement. There may be various criteria for judgin'* 
whether an implement ?: should be replaced or not. All of them 
should be considered before a decision is made one wav or the 


loo often in the past, the one criterion has been, ‘‘does it 
increase the yield l| meaning does it increase the yield in the 
first .season, Of course if the answer is in the affirmative 
that is good. However some other advantages may be gained 
which would justify introduction ‘ even though no” immediate 
increase m yield is evident. 

The following are among the advantages that may be 
useful : — ■ . ° * 


1. A reduction 
a crop. In oriental 
wife and the ehiklre: 
the fields 


in total human labour required to grow 
countries it is common for the man, his 
inure than a few years old. to work in 
An improved implement, with the cultural practices 
it may make possible, may enable the man alone to carry 
the work most of the time, releasing the woman, for better 
home making ami the children for schooling. 

A It may.. enable certain types of work to be done at 
spasems .when the indigenous implement will not work, thus 
spreading the work over a longer season and reducing the 
peak loan at. the busy season. Plowing during the previous 
dry season in preparation for sowing the monsoon crop in 
-Hula is an example. There is a considerable period after the 
winter crops, are sown and the monsoon crop ia harvested 
when there is time to plow; unless there is unseasonable rain 
j iu soil is too hard .for the wooden plow to work. Again, after 
the. winter crop is harvested, in March, there ia a longer 
pniou before the monsoon when improved iiapleihents will 
work but not the indigenous. . " 
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3. Closely related with the above is the possibility of 
greater timeliness of operation. Plowing in the previous dry 
season for instance makes possible early sowing after tho % 
beginning of the monsoon. This may or may not give some 
increase in yield in a normal season but it is practically always 
true that early sown drops do better when there is a partial ||| 
failure of the monsoon. t ■ 


4. The use of improved implements often makes possible 
certain cultural practices which in the end will increase yields, 
though the immediate effect may be small. Under Indian 
conditions, an instance of this is green manuring. When it 
has to be planted under the usual practices of preparing a seed 
bed in competition with the monsoon crop, there is very little 
chance of getting a green manuring crop planted in India, 
However if the soil is plowed roughly in the previous dry 
weather, an excellent stand of sann hemp, (Crofcalaria juneea), 
can be had by simply scattering the seeds broadcast among 
the clods a few days before rain is expected. It needs no 
further attention until work would need to start anyway for 
the following winter crop, it keeps down weeds and adds 
useful nitrogen and organic matter to the soil. The wooden 
plow cannot handle the job of turning under the green 
manuring crop, the improved small steel plow can do so. The 
green manuring crop often adds materially to the succeeding 
crop and if done consistently will gradually build up the soil, 
though the annual increment may be small. 

5. Improved implements may be important in the control 
of pernicious weeds. In India, large areas are practically -out of 
cultivation and other areas are severely reduced in productivity 
because of leans (Saocharum spoil taneum) and related grasses 
with underground stems. Bermuda grass (Cynodon daotylon) 
is a less serious but still important pest. The proper use of 
the correct improved implement will control and gradually 
eradicate these; the indigenous implement eau keep the 
bermuda grass under some control but, once started, the leans 
will take a field from the indigenous plow. Again tbo process 
may have to be gradual, spread over several years before 
final eradication. 


■ ;: v ' What Implements and Tools Should he TntrM A AS 

' ; • ; Again basOcl on Indian experience, it seems clear that no 
one implement can fully replace the wooden plow, though it 4 
first implement which should be replaced where it is . 

liiillilliM v « 
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m use. The substitution of the combination of a small steel 
soil inverting plow and a simple type of cultivator or horse 
' hoe, with attachments to each of them, will meet practically 
' the needs of the small farmer for field culture. 

. ^ ie P^ ow should. he of steel rather than east iron, because 
it should meet conditions were a sufficiently strong oast iron 
plow W ould be undesirably heavy; because the steel plow- 
pan be sharpened repeatedly with the tools of the village 
blacksmith or even with tools not out of the reach of the 
farmer; because the parts when worn beyond use on the 
plow still have a use in the village. 

The size of the plow should he between 6" and 8” bottom. 
Less . than 6" is ineffective as a turning plow, more than 
° wide is likely to he outside the power capacity of the 
work animals under severe conditions. The narrower bottom 
worus .bettor under severe dry conditions, the wider does a 
* better job of turning under green manure crops. There ..would 
be some advantage in having two interchangeable bottoms 
one especially for dry conditions, the other for turning under 
green manure and weeds, 
w ; : m'i 

The quality of materiel is not critical. “Plow steal 9 ' or 
sleet of '80 per cent, to -75 per cent, carbon is suitable but 
for the areas where scouring is not a critical problem, ordinary 
commercial, mild steel can be used for all parts except the 
share. Solid stay! is preferable to soft centre steel because 
of cheapness and because it is easier for the relatively unskilled 
sintth to handle. In any case, the share should be of solid 
steel, about -75 per cent, carbon and it need not be heat 
^ treated. The farmer should be able to sharpen it by could weening 
with a hammer, taking it to the blacksmith only when the 
edge gets thick. 

While it is more costly, the small steel beam plow with a 
curved I section beam, to bo hitched with a chain, is decidedly 
perferable to the type having a wooden pole beam. It handles 
better in the field, ears be fitted with one or two handles, can be 
used with one or two animals. Small plows with short wooden 
beams are also practicable, 

^ .Desirable attachments are furrow makers and sweeps which 
|g.ftre interchangeable with the mould board bottom. These may 
be of steel and of various sizes. The furrow makers are useful 
for making furrows and ridges for various crops, for irrigation,- 
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channels, etc. The sweeps are useful for eradication of weeds 
and for certain types of intereulture. 

The cultivator which seems most desirable is a small five 
tilled implement generally similar to the American “ horse hoe.” 
We have found a pattern with somewhat more clearance desi- 
rable and have left off the small wheel. Elimination of the 
wheel makes possible the use of the cultivator for “ straddle 
row ” operation on small plants, which is preferable when the 
plants are small, the row spacing is narrow and irregular. 
Removal of two standards reduces it to three tines and adapts 
it to severe conditions or small animals. By fitting wider 
shovels, 3 1/2” to 4"', on the three hack tines and by fitting a 
funnel and spouts leading to them, the cultivator can be used 
for seeding. In operation, • the cultivator is handled and the 
animals controlled by a man while the seed is dropped into the 
funnel hv another person, usually a woman. Three spouts can 
be used for closely spaced crops such as cereals, two .may be 
used for such, crops as tnniz-q sorghum, etc., to be plan ted in 
wider spaced lines. This secures most of the advantages of the 
seed drill, except automatic control of the seed rate, la practice, 
it has been found that work people get remarkably even spacing 
of the crop this Way and that the seed rate can be satisfactorily 
controlled. " The investment is far less than that required for a 
seed drill and the work is better when sowing under a deep 
mulch as is practiced in some areas having deficient or irregu- 
larly spaced rainfall. The attachment can be made locally of 
local material, iron pipe or bamboo being used for the spouts 
and wood or tin for the funnel. 

With these two implements and the attachments suggested, 
the fanner can do most field operations. The wooden clod 
crusher or pkmker may bo retained, A. light hand hoe with a 
handle long enough to enable the user to stand is useful. 

The above does not provide for any improvement in tiro 
harvesting and threshing equipment. For the small farmer 
having only a few acres, little can be done at present to improve 
the harvest. The scythe shatters too much grain ; the cradle 
takes too much effort, to work it; reapers and mowers now 
available either are not adapted to the work required or involve 
too large an investment or both. The binder, in addition, to 
other disadvantages, requires considerable cost- in twine. 

improvement: in threshing is easier than in harvesting. 
Tarioos kinds of sleds, rollers and frames fx .tod with smooth or 





The Economies of Better Irnpk 

Is is not always easy to assess 
improved implements, Some of the 
P om tea ou ^ are social rather than ec< 
the benefit possible from the implements is only full, 
i ana when improved practices made possible by the improved 
imp oments are brought into use. In many cases", where farms 

L d ^ ( f mStl t0 re< l uh ' e two 11uits of an implement, the 
E?;. tfl< ? ^Proved implement is snob that one is enough. 

* , 18 18 P°ssible, the saving in the cost of one pair of 

animals is more than the cost of the new implements. In other 
oases, the increased yield will pay for the implement in one or 
em> seasons In other cases, reduction in the time required 
™ J ea /l e th . e fa 1 rmer to work for others enough to earn the 
■ implements. In general, it can be said that the 
increased yields resulting from the use of the proper improved 
implements will quickly pay for the implements, assuming that 
+ n mplements are suitable and not out of relation to the work 

T ° d °T‘ \ tt . man ‘ y °? ses the improvement in yield due to the 
' 1 ovod practices. possible when better implements come into 
use may be as much as 100 per cent, of the original yield. When 

St,,? B001 H; . Snd ijuman values, such as the release from 

gery^of the women and c&ildfen, are taken into eonsidera- 
lion, the improvement becomes doubly desirable. 

Can Farmers Afford Tmporved Implements ? 

_ The ability of farmers to afford improved implements is 
oitem questioned and the plea of poverty is often used to evade 
fill purchases. How far is this plea justified ? If. is true that 
many small soak farmers are poor. It is also true that in general 
they cannot afford to experiment. They ill! to know before 
purchasing that the implement will be useful. Perhaps some. 


■ements, . 

the economic benefits of 
benefits, as previously 
economic, In many cases, 
» is only fully realized 



farmers in every area will really not be able to afford i mn 
implements. In most eases they can secure tbe S 
moBoy either from current foods i bysaSg °on tun? 
for reading and oilier feasts and festivals of sorts In 1 
eases they borrow for nonproductive purposes. Few if 
• will be unable to raise the price of an improved nlow P 
by savings or by curtailment of unessential expenditure 
socieI purposes, or by borrowing. ^ 

Where n may^ not be possible to buy a full set of imnr 
imploments at one time, often one or more things can be bo 
m a year and the purchase can be spread over several v 

f»tt 010 PMC,laS0 "» ie «»»* 

What Are the outages to Introduction of Improved 
.hnpelments f ' 

In genera!, the greatest obstacle to btinrin* imtrn 
implements into uso is ignorance. The farmer? do not k 
what implements are available or what benefits may be exne 

HZ mI ntm effort las hem ft mt» & 


In some 
manufacture, 

ers and through them others.* ~Inm 
® 3 ' ^ i g or j 11 1 e 1 1 yoce t t s have .led to d 

against improved implements. In n 

only one improved implement where 

to fully replace an old implement has left the^old 
and habit leads to gradual t~ ~ _ ' 
than, to progress toward complete 
desirable to introduce implements ir 
implement displaced is completely 
m a particular case improved impler 
available, intensive efforts should 


T™£.‘?K S > ™ s " ita .Me materials used in the 
t.ve discouraged early purchas- 

nany eases, unjustified claims 
disappointment and prejudice 
many eases, introduction of 
0 ^ wo 0T m °re were needed 
J one ia use 
reversion to use of the old rather 

use of the new, . It is 
such a way that the old 
endered unnecessary. ' If 
uts are not immediately 
a made to complete the 
:e complete substitution 
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industrial revolution put large scale power and the implements 
with, which to apply it into the hands of western agriculturists 
and the development of animal drawn or small scale implements 
became unnecessary in the West, 

The kind of implement to introduce must be decided 
not only on economic conditions but the habits of work and 
thought of the people, the climate and repair facilities. The 
basic implements . in use are simple and few. Improved 
implements are available which will do everything an indigenous 
implement will, will often do them better and generally will 
do more work in a given time and with given power. 

The two basic implements to introduce in. most oases 
will be a small soil inverting plow and a small cultivator with 
suitable attachments for both, Steel is preferred to east iron. 
The size of implement should generally be small, in keeping 
With the size of animal and of holding. 

, Little at present can he recommended in the way of 
improvement in § harvesting equipment and only slightly more 
for thresing. For the most part, improved equipment for 


FARMER-CONTROLLED ARTIFICIAL INSEMINATION 

CENTER. 

Australia’s first _ farmer-controlled artifical inseminatio 
centre for the breeding of dairy cattle has been opened i 
iimboon, Victoria, It has_ 60 farmer members, more tha 
1,000 cows have been registered and two proven Jet*sv sir* 
have been bought. ' 

a 111 liiliiiill poncern, the Timborm and Distrb 
Artixical Breeding Association .has been financed entirely by ii 
members; £A.2,200 was subscribed to meet the cost' of fir* 
year’s operations* . \ V-.; 
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Membership fee is 30 shillings a year, and the charge for 
each cow registered for service is 25 shillings, covering three 
inseminations if necessary. The insemination charge for cows 
owned by non-members is £A5/o/« a cow. 

The centre has, one permanent iaseminator, Mr. D Perrot 
who trained under the Department of Agricultural Veterinary 
Department of the Victorian State Beseareh Pam at Werribae 
Mr. Perrot makes his daily round in the Association’s car* 
i! armors notify him by telephone when their cows need service* 

Semen is collected from the two bulls twice weekly and 
laboratory * refdgerator itt the Association’s temporary 

It is Jioped to form sub-units of the Association which 

should cut over-head costs and probably enable the 25 shillings 
insemination fee to be halved within two or three wears ” 


vl\ *'«. 71* tl\7K "S ^ ^ 3^ ^ ^ ^ ^ 

* INDIAN COUNCIL OF AGRICULTURAL j 

1 RESEARCH. * 

* m 

I it ^ fr a ™S c<m / ses ia Agricultural and Animal I 

SSSShAugMUh9.' llle Best seaso “ wil1 

: -.^K ■ ' 

v, ' ■ . . ^ 

| , Certificate Course .- 'Minimum qualifications for admis- | 
| smn Degree m Mathematics, Graduate in Veterinary Science. I 
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EDITORIAL NOTES. 


; I This issue of the Allahabad Farmer. 

The September issue of the Allahabad Farmer has for 
! :{* several years been a special number in whieli are given 
the reports of the departments of the Allahabad Agricultural 
m Institute. The reports have been prepared keeping iu view 

f ^0 interests of our readers, who may be interested to know 

l;-r toe technological developments -which 'are taking place in 
ft to® Agricultural Institute. As some of our readers are alumni 
I the Institute, we hope that the news about staff changes 

X will be of particular interest to them. 

List of Articles in, the Allahabad Farmer. 

■f Our readers may be interested to know what articles 

| have been published in the previous issues of the Farmer. 
'*1^' P r( ^ er ena ble the readers to find out more easily what 
p ? 1 articles have been, published, . we have arranged them 
i|f| subject- wise. The price of each back number till Vol. XX 
T^.v No., 0 e 1916 lias been fixed at As. - 74/ - each and from VoL . 
w 5X1 No. 1. 1947 onwards the price of each copy has been 
X , fixed^at As, As the number of old , copies is limited 

we cannot guarantee that the numbers asked for will always 
- be ; 'supplied. ' . - y v/'.Al.:' A ' i ; yd; ", : A.: ' : A?A : r 
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PRINCIPAL’S REPORT FOR THE YEAR JULY 1948 
TO JULY 1949. 

(H S. Azariah) 

In the absence of Dr. Mosher once again I have been 
asked to prepare this report. 

Our staff has been considerably strengthened by the 
retnm of Dr. C. 0. Das and Dr. and Mrs. T. A. Koshy from 
their studies m the United States. In July of this year 
Mr. B. M. Pugh came back to us and Mr. and Mrs. Brewster 
Hayes .returned from furlough. We were also happy to 
welcome Mr. and Mrs. Joseph Short who are being supported 
by the Friends Service Council, London. Mr. Short has 
joined the Department of Extension and would be devoting 
bis time to horticultural extension. Wo were expecting! 
Mr. A, 1, Brooks but it is now known, that he would not bo 


While we ate happy to have all these additions to the 
are experiencing acute shortage of housing facilities, 
lbe Hayes, for example, had to shift 'throe times before a 
satisfactory arrangement could be made. This is partly due 
to the delay m construction and completion of the hostels as 
we had not been getting cement and steel. We had to 
drastically retrench our building crow as wo could not 
proceed at the pace we wanted for lack of materials. Now 
that both cement and steel are available the work is going on 
and ye- tins shortage of staff quarters is likely to continue as 
we expect to strengthen the staff further, 

A Jlflt 1948 we admitted a double section in B.8c. 
Agncul ure which brought the total number of studeKfeT'**'* 
tong the year 1948-49 to 203. The present total number of 
students is 3dl including 17 women students taking Home 
Economics oourset.-Students still continue to come from 


SI 
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In order to help the students to get a broad education we 
introduced from July 1918 courses on Better Citizenship, one 
period twice a week. .During these periods we had lectures 
from prominent persons and these were followed by a dis- 
cussion period during which students were given opportunity 
to freely express their opinion and clear their doubts. The 
courses in Religious Education were also better organized. 
This experiment had proved so successful that we are conti- 
nuing it again this year. 

With the Independence of India rapid changes are taking 
place in every field and new methods and experiments are 
introduced without giving full consideration to the conse- 
quences. The railways for example abolished the four-class 
system of travel and introduced three classes. Within a year 
of their enforcing this system it is thought probable that four 
classes would be reintroduced with different names I Simi- 
larly in the field of education English was eliminated in 
certain lower classes in Madras ; and after an year of experi- 
mentation they have re-introduced English, in a modified 
scale. The Intermediate Board of Education, IF. P. has also 
changed the syllabus of Intermediate students rapidly. As 
one examines these rapid changes in India, one often wonders 
what would happen to the general education system in India 
and to the place the Agricultural Institute could take in that 
general system. Some people are very much disturbed, about 
the changes. But one thing seems to be certain that as long 
as the Institute does a good job in agricultural education, 
research and extension, both the government as well as pri- 
vate individuals would continue to look to the Institute for 
help. I believe more opportunities for wider services, are yet 
to come. Therefore, \ve still boiievu that in spite of the rising 
clouds of doubt, God would use this work to the advancement 
of His Kingdom in this great, land. 
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btacioa lor tae testing and evaluation of all sorts of Bullock 
drawn and hand operated implements ami tools. It will not 
oe poseerned with tractors or tractor implements but will deal 
SIS the . whole, range of liand and bollock power items. The 
station is to be .under the Chief Agricultural-Engineer of 
the Agricultural Engineering Department who is meeting 
the expenses of the station in his budget. Local supervision 
S”** Jhe head of the Agricultural Engineering Depart* 
5 + - he Iusc,tuto - A graduate Agricultural Engineer is 

of th? tlr? < T 0 be ^P^ibieforday to day operation 

of the station, testing procedure, etc. . As the report is being 
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written, some of the test apparatus which it has been necess- 
ary to construct locally is nearing completion. It is hoped 
that hefQre this report is off the press the station will be 
functioning. It can be of great service to the public and • to 
government agencies in giving them a basis for judging the 
quality of implements offered to the public. 

Note should be made of the return from Foreign Study 
of three of the first batch of Agricultural Engineers graduated 
from the Institute. All three had distinguished careers as 
students m their respective Universities and their record will 
make it easy to got admission for others. All. three have 
been immediately absorbed. Majid Hasan Khan has been 
appointed . Agricultural Engineer ' to Government, West Pun- 
jab. Mihir IC. Nandi is Agricultural Engineer to Govern* 
ment ^Research) tj. lb and H, 0. Bhatnagar is on special duty 
with the .-■.planning commission of the Province but it is expec- 
ted that he will be permanently posted in the Agricultural 
Engineering Department. 

implements manufacture and development has progress- 
ed at about the same pace as for several years. During the 
year the \\ orkshop of the Institute has been registered as a 
factory and so becomes eligible for allotment of steel for fabri- 
cation, though no allotment has as yet been received. The 
new 75 ton punch press has been installed and brought into 
operation. This will greatly facilitate the implements manu- 
facture program^ 1 

Further development work was dons on the Shabash 
cultivator particularly with a view to fitting to it a 4 row 
seeding attachment. A 3-row attachment has been in use 
for the last two years but there are reasons for trying to make 
it. a 4 row instead. The Wall Wah set has been redesigned 
with an entirely new cultivator attachment and the seeding 
attachment is under development to allow it to 
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Hostel No. II was used without a pukka floor at Christinas 
1948 for a student conference bat it was 8 months later, just as 
this report is being prepared, that it was possible to complete 
the first half of it and bring it into use. . It has largely reme- 
died the previous complaint of slow service. Very little wait- 
ing in que is now necessary with two serving lines in opera- 
tion. Borne arrangements are still improvised and will have to 
remain so till further construction ean be done. Due to lack 
of cement, construction of additional staff quarters was very 
mnoh delayed, resulting in considerable inconvenience to staff 
at the beginning of the year. It is hoped that three suites 
can be finished during the coming year which will ease the 
situation somewhat. 

Steps were taken during the year to make tlio engineer- 
ing course a 3 year course instead of tlio present 2 year. The 
necessary changes in the syllabus have boon drawn up and,, ap- 
proved by the Institute staff, They were presented to the com- 
mittee of courses in Agriculture, and Agricultural Engineer- 
ing of tlio University which approved them. It is likely that 
the additional remaining steps may be taken so that students 
entering in 1950 may enter for the new course. This has 
long been desired by students to bring the course more into 
line with other engineering courses instead of with arts and 
science courses. 

Graduates of the course are proving its value. Most of 
the graduates have been employed immediately after gradua- 
tion and have on the whole done very well. Increasingly the 
B. Sc. Agricultural Engineering is being specified as a quali- 
fication for posts and most of the graduates of the course have 
done exceedingly well, considering the breadth of the field 
and the shortness of the course and of the time it has been 
established. Again at the admissions in July 1949, several 
times as many applied for admission as could bo accomodated. 

This report would hardly be complete without reference 
to the flood of 1918. la the. absence of any prediction as to 
the height the flood, would reach, attempt was made to keep 
it out of our basements. This was unsuccessful but the 
engineering department was fortunate in that it was able to 
get. practically all its valuable machinery , electrical equipment, 
etc., above water level before the maximum stage was reached. 
Fortunately the electrical service was maintained, even 
though it was necessary to work without metering the supply 
for about 10 days. During most of the time some water 
service was maintained and we learned a lot about how to 
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SE SOS THE DEPARTMENT 
HUSBANDRY AND DAI STIES 


OF, ANIMAL 
1948-1949 


Jamks N. Wabneb, M,So. ; ; 

. ; PERSONNEL, 

:: \ i . MilLn Professor of Animal Husbandry and 

Dairying ; Department Head ; 
(on leave, resigned in Deeem- 

ber 1948. 

' J. N. Wamei ... Professor of Dairying ; Officiating 

Department Head • Milk and: 

■ :v : 

Pf. AvW. MeOlurkin.. Professor of Animal Husbandry ; 

Veterinary Science and Animal 
- : Nutrition, 

Mr. I. N. Mathur ... Lecturer in Animal Husbandry ; 

General Supervisor of Cattle 
Yard Operations ; Animal 
A Genetics. 

Assistant Lecturer in Animal Hus- 
bandry ; Animal Husbandry 
Accounts and Records; 

Assistant in Dairying. 

Assistant in Animal Husbandry, 

Assistant in Animal Husbandry, 
May to February. 

Assistant in Animal Husbandry. 
January to Marcb, : 

Assistant in Animal Husbandry, to 
v : . : June. ■: ■ y ■ ■■■ y - | 

Assistant in Animal Husbandry} to 
June. 


Mr. D, Sundaresen 
Mr. S. E. Boaz ' 


Mi, O. B. Tandon 


Mi’s P, Indapurkar 



Beseareh Assistant in Dairying, to 
February, 

\ \ a '' " ;'’,y 

.©airy-Manager, : 

C'reato0ry:Buper?isor<;::; 

( Word came from I)r, T. W. Milieu in America early in 
.December 1948 that he bad resigned. from the staff of the Ins- 
titute. JMr. 8. E. Boaz, Mr. M, J.. John, Mr, S. K., Biswas and 
Mr. D. E. Jacob each joined his- post in the department in May 
f 1948. Mr. P..T. Basu joined his post in January 1919. At the 
time Mr. Biswas took up his work as Dairy Manager, 
Mr. D. Suudtu-esan was relieved of those duties so he could 
give full time to teaching work. Mr, J\ 8. Indapurkar left 
his work in the department in June 1948. Mr. O. B. Tandoa 
left the department in June 1948 to proceed to the U. S. A. 
I' 01 ' advanced studies at Iowa State College in Animal Breeding. 
* Mr, L. P. Srivastava left, his work in the department in 
February to become Manager of the Co-operative Milk Supply 
Union, Ltd,, Allahabad. Mr. John was transferred to the 
department of Extension of the Institute the middle of 
February 1949. 

. . . MILE AND MILK PRODUCTS. 

For the first time in several years fluid milk sales dimi- 
nished this year as compared to the year previously. These 
■ sales, however, are again no indication of the demand for 
milk from the Institute Dairy. That demand remains much 
higher than the Baity is able to meet ; we continue handling 
■\ in our Dairy only the milk produced in our own herd. 
Whereas in 1947-48 the Cattle Yard supplied the Dairy 
4,70,180*2 lbs., only 3,63,39-0*0. lbs* were supplied during the 
current year. 


Mr. D. E. Jacob 


Dams ot nuns milk were 3, 1.6, 592-5 tbs., Tame x, or 
74,809*5 lbs. less than a year ago. The average daily sales 
this year were 887-4 lbs., which is 204*4 lbs. a day less than 
in 1947-48, Less dam, ice cream and skim milk were also 
made and sold because of the smaller receipts of milk, 
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Table laconic!* 

Sale of milh and milk preduets, 1948 - 49 . 


j . v . ’ Daily average 

Cheddar cheese of whole 


Month 


February 


March 


Totals 

Previous year totals 



Only -28, lbs. of milk: were separatediliis year, as 
compared to 43,4-05 lbs. last year. The cream so obtained 
together with that received from tlie Cattle Yard, from mill 
separated to provide skim milk for calf feeding, was used 
largely m making ice cream, although some was sold as fluid 
cream, 

. ^ Of the cycle delivery units reported last year, consider- 
able trouble was experienced with the side car unit • the 
load distribution on that unit was such that the spokes of' 
the rear cycle wheel broke very frequently. The use of heavy 
duty spokes did not completely overcome this trouble, although 
it helped to some extent. D 

Two additional cycle delivery units were contracted this 
were built _ somewhat like the ordinary cycle 
nksha. Each nas a carrier, rather than a seat for.passaiiffers 

fir °v r W0 E? Whe . cl * m ° h re P laee rear 

^ „ i . a “cycle. This earner, measuring about S4" x 30" 
jS .} ,, 1S sus P eia( led by two leaf-type heavy-duty springs, 

.Both these units are working satisfactorily. 

As a means et preventing tampering with the milk by 
persons handling it between the dairy and the customer or 
his agent we continued Yhe procedure, reported last year, of 
sealing the tightly shut lids of the delivery cans and then 
sealing the cans m position on the delivery ovdc. T. 0 f 01 . 


A new tamper-proof milk valve was designed during the 
year, A new valve will be constructed according to thal 
design and studied before further report is possible. -t. ' 

io 4 Ea SdeS i? f mlf ^ prodact8 at the “ilk bar during 

1948-49 are sbown in Table II. ° 
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MILK STOCK 
_ n V The number of milk stock, Table 
l fl This is in line with our polio? of 

about 160 head of milk stock. This poHevlfs f 

several factors, one of the most imnnrf It i ■ tl 
acity of the Institute Farm to Sure Cap ' 

ary fodder. For purno^es of • su PP ! y the necess- 

!»g wort, such of bre<,d ; 

years, this number is admittedly small* iLf^f *° U ^ / or s . e J era j 

■5SLSKS '3Sc&=»- 

o«L prognmtlofbveldSg whiTmfollow. 0Ut ^ 

of *i£S’ ‘riSiSf E&T breed* or grade. 
Table IV. Compared Cut } ^th other data, is given in 
in the average lactation ™wr ^t* r ^ ere were increases 

JorseyM f* 

Table III 

stoch statistics. llHft.AQ 


III, diminished from 
. ‘maintaining 
lev is determined bv 

. « w 


Number Transfer, 
on 1st r ed from 
April, fe male 


Number 

on 

31st 

March, 

1949 


Bed Sindhi 
1/8 Jersey-Sindhi . . 

1/4 Jersey- Sindbi .. 

Jersey-Sindhi .. 

3/4 Jersay-Sindlii 

5/8 Jersey-Sindhi 15 * * 

1/8 Brown Swiss-Sindhi 

Vn c B 4°T a Sw isa.Siadhi 
1//8 Hokstm-Sindhi.. 
Miscellaneous 


■'/M 



J. 

/' ;'j 14 

/ i/ ■ ; 1 ' J 

: 2 


■ l ■ 

» r " - • 

■ i'-:- 


. 

" « » ; • 

• «» 


0* 

#;* • ' 

5. 


1 

* * 

■ i : ■ 


5 

s ; 

. 2: ; ' 

•* _ 







f m . Q mm interval and the age at 
* rst year further confirm our conviction that the 

concentrate feeds now available for milk stock and young 

balanced ration for such animals. Since very early in the 
recent war wheat bran has been unobtainable. For several 
yem bone mealwas unobtainable as well. Since the war 

we have been able to obtain very small and irregular qnanti- 

ties of wheat bran We have recently been able to purchase 
a fairly good quantity of bone meal. Both of these essential 
feed materials contain large quantities of valuable minerals 
mainly calcium and phosphorus. Because of these shortages, 
and clinical conditions appearing in our herd, we began 


f 1 Red Sindlii . ** l) 

. ■ 2 1/1G Jersey-Sindhi »» f 

3 1/8 Jersey-Sindhi . * 9 

4 1/4 Jersey-Sindhi *, 23 

5 Jersey-Sindhi ** 9 

| Jersey 1 

* 1/a Holstein-Sindhi ,, 2 

5 1/8 Bra wn S w i m - S indhi 0 

6 1 V 4 Brown Swiss-Sindhi 2 

10 Miseellaneous-Siadhi , 3 

||| ’'Miscellaneous | j| 11 

^ 12 Hurrah (buffalo) .. 13 

1; Weighted average for 99 

the herd. 
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in December, 1048 to supply ad lib 
mu la tod to supply not only ordi 
important minerals commonly fed a 
trace eh m exits such as cobalt, man * 
anttiodme. The results obtained Iso far 

condition °f our animals r ' 

suite ring from a trace element- 
years, in addition to deficiencies 
ibis presumption has not been 
We will consider ' 
the calving interval 
and the age of our heifers'at first 


a mineral mixture for» 
lr .V salt but the more 
well as several of the 
nnse, magnesium., copper 
•j as indicated bv the 

n?!! fc f?. th «y ma J have ‘been 
deficiency during recent 
°t calcium and phosphorus. 
P r °ved conclusively as yet.* 
“h-j. we have reduced 
5 or less 
years or 


proof is available when • 

in our herd to about 400 lays 
1 nf fret- calving to about 8 

FEMALE YOUNG STOCK 

mimber of female young stock is shown,' in 
- -Oeath losses were especially heavy in this »rnn n n f 
hm yem because of 1 serious eri/omio, invo&l^ 
snely the young stock, which occurred i n the Vrd 

I !® J after tbe hoods of September. Those floods inv< 
highes water level in the damn a River U 

paddocks silos and barns were flooded, maldnsr it 

' S 11 ”7 mi ‘ k “?« h t0 » ™T imrif pS-fe 

institute load near the main mtew ' 

SST*’* fT° tio " ^^Wraiuft 

animals where it was rather slnlKm i - ^ ^ 1 

iYXXC'T' /* is r iaW8 ftat th ® tafeXam,* 

JUSJWSJS “ d th< ™ « « 

=£:s£5!SsliP= 

ties, two diseases plus ' » thiJ l , ., 0i ' s ? n 

bT *?? tt ° Bia< - t.vXeLtr t“" 

Of 8 or 4 day, over 30 bead were lost TwUff 
demic became less severe but animal* * rea / ter ^ 
period of over a mm ’mLtSi ( dyin 

SfUllS’.f*” w “. if was- the 



3 ' 1/8 Jersey -Sindhi 
•1 1/4 Jersay-Sindhi 

5 5/16 Jersoy-Sindhi 

6 Jergey-Sindlu 

7 9/16 JorMty-Sindhi » , 

8 5/8 Jersey-Sindlxi 

9 3/4 Jersey-Sindhi 

10 Jersey 

11 1/S Holstein- Sindhi 

12 1/8 Brown Swiss-Sindhi 

13 1/4 Brown Swiss-Sindki 

14 Miscellaneous » r 

15 | Murrali (buffalo) 


Previous year Totals 








Illtfl 

B8§Sit 


Table ?I 

average age un<] weight f ,j ?/>•<■/ , v 
i'hnw/ferrj //,,, J///; , 7 , 


Serial 

num- 

ber 


Number 


reinge | Average 
ge in | weight i n 
y pil *8 ! pounds 


animals 


Bed Sinrlhi 
1/10 Jersey- Si n d hi . 

3/8 Jersey- S um! hi 
3/4 Jersey-Sindlu 
j <J / !6 Jersey-Sindhx 
5/8 Jorsoy-Sindhi 
3/'t Jersey. Sindhi 

Jersey 

1/8 Brown Swiss-Sindhi 
1/4 Brown Swiss-Sindhi 
Miscellaneous 
Murrali (buffalo) 

Totals 

Previous year totals 


te "°* " i? *'« "• 

Averages of only 32 head j see note above. 

muS' *1** y0 " ™ «■«*»» I 

■ hpwe?er 3 that while &ir §® 

mshed noticeably them ™? W0 lght at first ot 
first calving Thrr,r : a slight reduction i 

treason to t 

*ilp* ago, ItT, ifrobab” th-“5 / re3 P 0n8ibIe *» 

ease the earli h . eI * e are other 
llfi ' ' ; ’ 61 g ° at hm mlT m ^ desirable, 
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MALE YOUNG STOCK 

qi, i? , lo i vTT lr F ltH ' " ° f MaIe yotmg stoek on hand is indicated in 
Table VII. For reasons as yet not fully understood the demand 

T ale , a J e . 9 , 1x88 S re atly increased the last year or 
Jjf \ haV8 k ad tl | r . e ® Pities recently offering to purchase 

all of them, a .thing -which, never happened before, needles*? 
o say we are anxious to sell them as early as possible to avoid 
incurring any appreciable expense in rearing them sinca wo 

yI U l 1 f i mp ° S f bIe J° recaver °' n ' money where bull calves are 
r ® d for sine as bullocks. belling them within a day or two 
of age does not affect our milk production since all our calves 
are weaned . at birth. - 

5 pw| 7I ! Table V indicates a some- 
w iat tfcmw. o. mate calves bora this year than female 

calves. The sex ratio of the calves horn this year in onr herd 
was one female to 1*10 males. J 

Deaths among male young stock were not affected by 
iiio epidemic referred to above, in connection with the female 
young stock, Decause practically all. male calves are sold within 
a day or two after their birth. 

lt||| ||1 || Table Y 1I ||f|| 

' Male Young Stock, 1948-49. 
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ft . 

■' JD ft . 

■ po. ■ 



£ 

ft 

- o 

CD 


i 

Bed Sindlai 

* * 

2 

? 

4 ■ 

6 

• 2- • 

1 

3 

2 

1/16 Jersey* SindJii 

: '0 

v-v 

7 

s 

1/8 Jersey -Sindhi 

a r 

® s 

13 

12 

■ ** . 

4 

1/4 Jersey- Sind 111 


' '«:«■ ' 

5 

4 

2 

i 

1 

o 

5/16 JerBey-Sindhi 



2 

: 4. 


6 

J ersey-Sindlu 

, » #• • 

. . j 

i : . 

i 

* * 

: v/ 4?Y -'i 

■ ** 

7 

9/lG Jersey-Siodhi 

& » 

• * * • . 


wmm 1 

l 

* a ■ 

8 

1/8 Brown Swiss-Sindhi 

*. $ 

i 

* * 

i 

i 

o ■ '' 


9 

1/4 Brown 8 wie^Sindhv 

;/ >''• ">< 

i 

: .. * # 

* # 

10 

1/4 Misceilaneous-Sindhi 


2 

V # 

. * ■' 

.. 11 

Miscellaneous 


2 

' 14 

1! 

a 

15- ‘ 
12- 

•t # 

1 

2 

■''V/':, « O' 

’ 12 

Murrah (buffalow) 

# * 

3 

'■ '''V s # / ■ ■ 

• ■■■.■J -;a-» 


Totals 

’ » tk ; 

• . 7 

65 

6.0 . 

8 

■i -.4 


Previous year totals 

* <* 

51 

■ .12,. 

1 

ss 1 

32'.. 

.7 



■ir&iiSi mw cattle 

In Indian Farming VIII ('9),. September 1047 • 
a brief account of the shipment of I# Eplilfllf 
Tins Institute to/:the':®nfkn€^ v - 
States Department of Agriculture. '] 
ment imported these animals as foundation stock for 
S1Y6 program of crossbreeding CL 
American Jersey. They are undertak 
ammat capable of toleratin'* C J 
conditions prevalent in the^souther 

In exchange for t bes e 
two young purebred Jer 
Jersey bull and one you no 


L was published 
?l Dai 7 J n t s . tr y of the United 

te. I he United States (dovern-* 

- - — * an intexi- 
g the Bed Sindhi with the 
x, ---mg fo produce a milk 
s the teed, climatic and disease 
— rn part of that country. 

animals this Institute imported 
sey heifers one young purebred 
■ Jersey-Bed Smdhi crossbred bull 
y Inaustry of the United States 
10 on bhe 15tl> of January, 1940 
"" propose using tftese new animals to intensify and /on ti 
nne pur program of Jersey-Bed Sindhi croiL/XZ 1 

STZ n« U h T ^ -*>y; rotorst is ye ar ° aS 

q * \ "'a 1 s Mgliex: prod u oiud- -votenti il 

“ “*«W b ? •*» production of it? ,1»L thoL?,,l W„i’ 
stock wo liavo used thus far in this worli FrL lL. f 7 

afyo^ to jjgg my nlMbk Imn,b {rom "™ in 
ARTIFICIAL I NSE M I H A TIObT : 

were Aes^TTrT If^' 0 nuinbe:r of services m our herd 
were a result 01 artificial insemination. This w fW T; 

r jor , 

Prom time to fcSfSXjSKJtJ? “W*# Wi. 
beyond our own herd. Two or thrrl ? ? ‘ d° e ^i en ^ ^is work 

Been transported as far as Mirf-innr or R 3I)e u °t ! e ?* n 

so far have been Z£ti ™ WcTll ■ Ba "‘L >mt tho amlt <> 

an arrangement for sending seme# b^nh^o* Mysorf^f 11 
correspondence is under wov ^ dlr t0 yv 801 ^ also 

the transportation of semen'' hv£r Sipliil It * Brai5 ^ for 

donor and the receptor ire ae fa! ‘f“f ( «*••» the 
Recent reports from Australia indicate that s ?“ 1 

from IT, S, A. woe sueoessMh. uSd n L “” 6 “ tra WWt«i 
W-.oowe in,auee M land. Table 7IIT ITILL®' 0 " 1 : ? 
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nsemmation 


Direct services 
Artificial services 


Tetala; 


E.P. A. & H. C, S. 

SHEEP 

n w ber of sl ? ee ? ln tho Institute flock is show 
lable IX. We are continuing to grade this flock for lie 
yields of fcno, long staple, enmpy wool. Tlio introdnoti 

tWsdeTelopment O0rn0aale blood has hciped ^“siderably 

Table IX 

Sheep statistics, 1948-49 


Number 
on 1st. 
April, 
it # mg 


Number 

m 

Mai eh* 
1049 


But* 

cliered 


Female; 


811111 


devious year totals 


the Allahabad farmer 



ii- tIs * " a i roa(7s owned by 

A ' am Ai > 1,e speotivol/ 
»e high among goats because 0 f the 
amies d«:y hare. So far we have * 

r i f ^ ese If 13 ™ 11 tes. We sold seven 
Ban goate during the year, but 
udor.s which were received. 


19 - 18-49 


Numbar 
on . 
31 st 
March, 
1940 


Female 


Previous year totals 


Table XI 

Bor Bari goats statistics 


r - 

| : 

1 

• f , . , 

Hi ' . ' - 

j ■ . 

i " 

Born 

Solti 

| But- 
j ehered 

Died 

SftiKiSc 

8 



6 ■ 

i 

.5 


20 

15 

■ 7 

6 Sf 

16:.' f 

( 

24 

“ 1 

" ■' ''2' 

. 

31 ! 

1 i : :i 


St?x ' ■ 

j 

| Number 
on 1 st 

1948 

p’ 

r . 

Both 

| Solti 

|| at- 
elier ed 

Died 

; Number 
on 
8 Is£ 
Marob, 
1949 ' 

Male 

. * * 

24 

14 

1 

" 

4 


17 

C 

Female . , 

% i ; 

... 1 |H 1 

.4 

» * 

10 

i 

; Tot »is 

ft i'i - 5 

26 

18 

' 5 


.28 




— — . 



* * 

im '1 
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SWINE 

Sinyo the termination, ia June 1046, 
supply t lie military with several tlioii! 
pork each mouth and since the United P? 
discontinued, in the latter part of 1.047-48 
from us for distribution iu the Pro vi use 
restricted market for breeding pigs and pork 
the- pigs on hand during the current year, Table XII, no 
market was found (they were nearly all sold, however, shortly 
after „ne eon or the year covered by this report). Accordingly, 
We reduced toe number of pigs we are producing so as fust 
to meet the small remaining market for breeding stock 
desired by private breeders and the small local demand for 
fresh pork. Oa this restricted scale, however, wo will con- 
tinue tne work, wo have carried oa tin several years of improv- 
ing these pigs for moat purposes by selective 'breeding. 

Table XII 

: Swine statistics. 1948-49 


of the contract to 
! ands pounds of fresh 
ovinees ; Grovernment 
taking stud boars 
we have had a very 
Tor most of 
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The lack of adequate feed has primarily been responsible 
for a further reduction in the number of poultry in our flock, 
Table XIII. Good poultry feeding requires whole wheat, 
com, an "animal protein and fresh green feed among other 
things. Wo are able to supply no wheat and no corn to our 
birds. The rationing of wheat for human food purposes makes 
it unavailable for use as poultry feed. Current prices of 
Wheat, even if it were available for use for poultry, would 
make it prohibitive, considering the market value of birds and 
eggs. During the last year or two there seems to have been 
a noticeable increase locally in the human consumption of 
whole corn so that its price, even • when available as it is 
occasionally, has been such that it could not be used economi- 
cally for feeding poultry. We have had adequate fresh green 
feed, and substantially adequate quantities of skim milk or 
butter milk which are both sources of suitable protein,- Wo 
also supply our birds with some blood meal which we make 
ourselves. On the other hand, the birds have been fed a 
ration containing large quantities of oil cakes and husks of 
certain of the dais. These are not the most suitable foods 
for poultry, 

“ ( BLOOD MEAL 

Table XIV shows the quantity of blood meal fed during 
the present year. The noticeable reduction as compared with 
the previous year resulted primarily because there is less 
raw material available from which to make this meal. We 
continue, as the table shows, giving reasonable quantities to 
the pigs and calves, iu addition to the poultry. 

Table XIII ' 

Poultry statistics, 1948-49 

White Si: ode ,,, 

leg- Island Silkies Ducks ,‘z' Geese 
horns Eads 


Guinea ® 
fowls ri 


Number on 
lei April, 

1948. 

Number on 
3ist March 

1949. SS . ; 


IN.M. and H. 0,8 


F^Female, M— Male. 

S ' ; pU: , ’ ; S gS ■ 

SIS-CV’ "■ &: : : ■ ■ ■ y : ' 

b “ ■ -e :v oo- - v. ■ 
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Poultry 

Swine 


Calms 


'revipii'a.'year totals 
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S'PARY 

During the. year several changes took place in the 
teaching as well as the farm staff. Dr, E, F. Yestal left for 
U. S/A. in March 1948. In the middle of the college session 
Mr. S, R. Upadhaya had to take two long leaves due to hia ill- 
health and later on resigned. As the department had no full 
time teacher it had to take help from other departments. 
Mr. H. N. Mehrotra from the Biology a ud Mr. J, B. Ohitaraber 
from the Extension Departments shared the teaching of 
B. Sc. Agr, and Interim diate classes respectively. In the end 
of the college session Dr. A. K, Butt, joined the staff in order 
to teach B. So. classes. Dr. T. A. Ivo.Ury returned from the 
United States of America in the month of March and has ac- 
ted since then as head of the department. 

The farm staff also lost this year the services of 
Mr. S. B. Misra who resigned and joined Government service. 
Mr. G. D. Singh continued in the department as part-time 
teacher and acted as officiating farm manager. Mr. M. Siddiqi 
has been in charge of the vegetable section and. its marketing. 

Research and experimentation 

The department continued its programme of research 
and experimentation which had been reported in the previous 
years. Two new experiments were included this year. 

In the kbarif season five experiments were conducted 
namely, juar varietal, bajra spacing, urhar varietal, jute varie- 
tal, sugarcane varietal and paddy varietal (transplanted); 
but unfortunately all of these experiments failed due to high 
flood. / 

fF£<sa*.— The department agreed to conduct a wheat trial 
for Dr. B. P. Pal, Head, of the Division of Botany, Indian 
Agricultural Research Institute,, Delhi. Dr. B. P, Pal. 
arranged to send twelve varieties of 1L P. wheats and asked 
us to include two of the most promising varieties of wheat of 
this, locality. ■ y./yj ~ , // 

A randomized block experiment was therefore laid out 
in whioh the following fourteen varieties of wheats were 
included, namely, 710, ? 15, 7 1 8, 720, 737, 745, 758, 760, 761, 
762, 761, 775, 013 and Yijaya (B9). The plots size was 18' X 
| ft and they were six times replicated. 
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, .2 n an fe siQ g ^ ie g r «« B data there was found 

significant difference due to blocks and also high * 
due to varieties. The yield data were hs given ledo 
respective yield order. 

760 7S5 715 710 764 761 762 & 9 758 VQ « 

BJUimjn 71*5, 69*s. SI H “ 


The lines underneath the yields of wheat grain indicate 
the group m which there was no significant difference when 
the results were analysed statistically. These results as well 
as ow reservations of the crop during the period of expert- 
mentai ion would seem to show that some of the N. P wheats 
m the first group should be preferred to the other HP 
wheats and also to the two local standard wheats (B. 9 and 


. Mammal Experiment — The department ©o 
this year witn the chemistry department to conduct 
rial experiment for Mr, J, 0. Gideon,, 

The faem 

The agricultural year under report was a period 
sailing* jnusuai difficulties were experienced T 
of continuous rainfall, the high flood and the laboi 
were the problems to face. It was a period of hard 
the management. However, the results of farmin- 
aIos : °f the year were rot as bad as they were app 

The total rainfall in the year was 18" above the 
recorded at the Agricultural Institute, Allahabad. T 
soon rams started in the end of the second week of Ji 
& ’ o wio.g want ahead well, but due to excessive 
.crops, after germination looked pale except cowpea ear 
and high land joar. In the end of August the! moalu 
were poor. j.hia gave some chance to the crops 1 
toeir normal growth, hut the Jumna water in 


tEa i a <- r a , v' 7 uegau to rise rrom 

■oracHodpffh epl te , m f er / nd ^ the 4th September submerged 
practically the whole tarn except tfhe Indalpur high laud' 

Ihe total loss- estimated for the farm due fo the flood ms 



Tofal yield 


Summer fodder fli 

ft ft- ‘ ' . '■ * * 


2,148 

17,380 


+ 1,014 
+ 2,770 
+ 1 8,962 


Guinea 
Vegetables 
Juar fodder, etc, 


Kliarif 

Bob! 


+ 3,930 
+ 880 
+996 


Saanbemp 


potato vines e f e< 

which were ©at . wer,%. 
res mentioned aboyef ^ Their £wtua5 

'?L «pid”«d is . ■* 


, (3) The 

lettaoe etc.. 


The woi+t al f ! 

ii,S JU" '♦ - s it 1 ‘ 

m * 1 V .. 


Grain 

0 

V: O 

f ■ E 
! - 'l 

1 • ;• 

Income 

. : . * * + 

1,016 

2,030 

is' 

6,973 

9,749 


11,995 

28,907 

.. ft « 

802 

763 

) ■ a j 

6,366 

2,932 

■ ■ 148 

14,914 

10,885 

! a 

4,358 ] 

8,283 

13 

1,151 j 

1,531 

2 . 

857 J 

. 1 

1,852 

85 1 

2,4 79 | 

2,218 


31ft "T»» -■»! 



'' inctaa « 8 •*»*« potato vines, etc. 

i g-ssr sasawsar jst — - * 

•**>;* '*p««“S P Z&TtSt&sji uSSL ‘ 

that reSl - ltS * thiS yeat show be ^0£ sm 

chdt 0i last year in spite of the high flood Tin e 

furtner show that the cost of production keomi n l 

* chiefiTdnel- J, nor ? asm S a ! compared with last yeai 
auetly due to the increase Ia efficiency of labour C,-i 

tion of more suitable implements for the f arm . 

‘^ aiD , iLle Combine Harvest and 
the^area under wl t harVe8t most of the wheat 

■ not ul tbl l - J Was more tha » in other years 

otw ZuZ™ irve3tm f maehiae for other mk or, 
, t&ei rabl vi0 P 3 were harvested by hand This 'mar 
. bee » f boon to the farm especially in the 
period when labour was scarce and costly 

%:■ V Position regarding labour,: 

j^,., temporary, was as follows j 

1847.48 

»«•« 11% mm 


permanent and 
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Mise, Crops (Win- ! 
ter) (4) 1 


. Arliar & bajra 
Wheat 
Berra, etc,, 
Mmlv potatoes 
Berseem 
Lucerne 
Sugarcane 
Sunflower 
Oats 



Total yteld.:'-'- 

" ' ■ Total , 


:C:ArpC; 


~V — 



_ Surplus 


•IfiU 


Dost 

Income 

or 

! deficit 

3(5 

si a 


336 

| r,2co 

j +864 

: §:tea+ 

j 452 

9 0 

2,952 

hm 

--1,531 

102 6 

| 8,878 

1' :-y, ' 

| 90 1 

13,920 

24,912 

+ 10,992 

. oo -0 

j 1,4-18 

843 

r ■ . 

1 6,146 j 

i 13,260 

+ 7,014 

mi 

982 

.. 

2,209 

3,807 

+ 1,598 

III 

728 

'• e 

1,256 

1,414 

;+ i-58 

6-70 

1,864 

#■ * 

4,438 

3,729 

- 79a: 

1-8 

1,284 

: .. . 

368 

2,328 

+960 

14'6 

3,228 

8 

1,215 

4,126 

- +2,911 

8-2 

1,446 

22 

1,067 

9,014 

+ 7,317 




83,913.™ S 

,32,100 

+ 48,198 



TJie above figures show that farm 
scarcer and that the wages are r: 
creased wages we could not go 
labourers for tern work. With°th 

we shall have to modify our si. 
Firstly, we should eliminate those 
Qt hand labour and are less profita 
uao^ suitable improved implements 1 
Thirdly, we should B 

the Combine Harvester and Thresher t 

with a minimum number of man days and 


becoming 
In spite of the in- 
required number of 
. mt labour situation 
fanning scheme and practices, 
~~o crops which require plenty 
liable. Secondly , we should 
- ,, t3 to cover more area per man. 
llSe J h L mos } citable machines such as 
- ---- to coyer large acreage 
. ’ in a shorter period. 


•|Sv ' C CC-'C/H : v:rC' ■: 
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fc T« DlsAN. Of ? ' 

B. Hayes remained on furlough 

M? tTh ^ Sh - r - f ® on 5 inu8d as assistant leftur 
Mi e D, IX briyastava joined;, the staff in July but oor 
only for 2 months, y 001 

lue Department suffered a great loss duo to flood 
total estimated loss wSs Rs. gg,56ft. 

Thu growth and yrodncHon of different fruit frees 
orchard was as follows. S 

*ty~The poll illation of fig with syooninms of R cloi 
* a .i e m f (l a S am and was found to produce mature fi 

Cte ; )Ual ,4 The *»* " f Ar (F. gfcXS 

T^; i ,? dj ® 6J, ont seasons, once in late May and 

m " ur: - v The pollination wa 

successful m the earlier period but there was vary «ood qn 

m the later period, further observations a "e n^dedl 

t£n! UIlg defanlt '° oou5d 1)0 saifl about the hest time for po! 


:es Mr. Hayes found out 
it the _ work ^ on induced 
J- O. Crane by the use of 
1 was para-ehloropheaoxy 
60 ppm. First dissolve 
sx in water. It is sprayed 
once to thrice during the 

was received by us from 
Hayes,, Unfortunately it 
.id we could not do more 
■ detail will be dona next 
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found dead. So far no insects or disease have been traced out 
from the dried twigs, though the roots of many dead plants 
were found affected by termites, which might he a secondary 
infestation, 

Litoki — For the first time a few fruits of litchi were 
produced in the orchard. The quality of fruit was very poor. 
It was very small with thin pulp and big stone, without 
any juice. It might be due to lack of early rains. 

The fruit set in citrus was not very satisfactory 
in most eases. About 1,0% of the fruits fell down during 
summer. As most of the trees were under water during the 
flood, of the total fruits that remained on the tree about 50% 
were spoilt. Many of the budded trees were badly damaged 
by the flood while the seedlings stood the flood welL 

6 '?i 0 oa~Tlie guava orchard produced a satisfactory crop, 
but 2/’d of the total fruits were damaged by flood. It' was 
observed that after the flood subsided the new growth started 
and a third fruiting took place in October. 

The American guavas received from Riverside, California 
made very vigorous growth and seemed to bo good plants 
for trying as stocks for guava. The quality of fruit was not 
very good. 

Papaya *- -This was found to be the most profitable crop. 
During the flood the papaya orchard was very badly damaged 
and with the exception of a few plants most of the plants were 
killed. An attempt has been made to collect seeds to put 
under varietal trial next year and seeds have also been col- 
lected by selection for sex determination. 

Insects and diseases-™* The insects aa usual were present 
in the orchards. But their incidence was not very serious. 

The common insects noticed in the orchards were. 

( 1 ) Mango hopper, (2) Stem borer of guava, (3) Oatterpillar 
of lemon butterfly, (4) Citrus leaf miner and (5) Aphids. The 
last were noticed in some of the Attain, trees and were 
successfully controlled by the use of tobacco decoction. 

( 6 ) Fruit moths were found to cause soma damage to the 
citrus especially mandarine and grape fruits in September and 

October, ,;■;■■■ % v h- ;3f|® j §§|§J §§j 

Among diseases Cephalopora was noticed in the guava 
■..'and was responsible for killing 6 trees. 





SBPOST OF SHE B55PA .RTMBJST OF HORTIOOLTORB FOR 1948-49 j.08 

Wither tip— This was not commoly noticed in the orchard 
except m a f ew twigs of Tangelo. Thesdfes^ms controlled 
by pruning off the diseased twigs and painting thorn with Bor- 
deaux solution. ;:,:V f;;: „ : :v v 9"9' 

„ .. -P r ^ncts - — Preparation of products for different 
11 nits like jolly, jam, marmalade. chutney etc. remained a 
major activity of the Department throughout the year. 

It was noticed that jams when waxed like jelly keep for 
a longer period than otherwise. 

The clmtneys were found to keep good for a longer period 
u after filling them i.n the bottles a few c. o. of vinegar is 
a-deed on top and left unmixed. 



Hutchinson’s 

|$f$siactory x 

■ 
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yf |f§fo By WSmM 

C. 0. DAS; 

Boring: the yeas; under report,;; in the ’beginning of the 


session, the 
meat: 


following 


wore the staff members of the depart- 


Dr. B. B. Malvea, Messrs. J. 
Nl M. Chopra. The part . time 
short term 


: G..'.Qideon i tK«!K.\ Gupta und; 
services of Mr. Houston, a 


missionary, were also available to the department 
; tint it he. "left . ; Allahahad : iniKarchtlQdQj ;. prior 'hot sailin g for the /: 
States. His chief help to the department was to do the proxi- 
mate Quantitative Analysis of the five samples of limestone 
of different kinds, which are now being used along with other 
analysed samples of limestone for 4th year practical classes. 

Mr. Gideon officiated as head of the department during 
the absence of Mr. Brooks on furlough in America, and until 
the return of Dr. C. 0. Das. Dr. Das was on study leave 
abroad. He returned in. the month of December after receiving 
the Ph. D. degree in Agricultural Bio-Chemistry and resumed 
duties from the 15th December 1949. Dr. Malvea continued 
teaching theoretical Agricultural Chemistry to 3rd and 4th 
year (Ag.) classes. Messrs. Gupta and Chopra did teaching 
mostly to the Intermediate classes, besides assisting in the 
B.Sc. practical, Mr. Gideon was in charge of the" teaching 
of both the 3rd and the 4th year classes. 

Being short-handed in the teaching staff, no research 
problem was taken up. Teaching and regular routine work in 
connection with teaching and the supply of standard solutions 
to the Dairy and Animal Husbandry department continued to ■ 
be the primary work of tins staff of the department. 

Mr. Chopra left the institute in January 1049, to join 
military service. Unfortunately his post remained vacant 
until the end of the session, as no one was available to take up 
the job for the remaining college session. 

Dnringiti^jlast few years the department was depleted of 
its stools of Shroredter’s bulbs, (an apparatus used in the 
estimation of carbon dioxide), due to breakage by stadet ts in 
practical classes. They could not be replaced from the market, 
as they were not available. Hence an entirely new method 
had to be found which pould- bu haiidiod easily by students and 

at the same time would give reasonably accurate results, 
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W. E. . Wesley 

1Jr ’W- r K. Wesley continued as the Head of the depart- 
.. Dr. P. A. Koshy, who had taken study leave, returned 
■ — - er securing a Ph.D, degree in 

Dr. Koshy resumed the teaching of Botany 
g with Mr. H. N. Mekrotra who was 
B. I). Mathur who was 
of Biology left during the year to 

- - i. His place was taken by 

.Iso left, to join in the Government 
i-.n w.&s appointed in Ms place. 

Botany and Plant Pathology 

The rusts, which are very important and wide spread 
diseases on wheat, appeared very late, like last year. It ; was 
m the beginning of February when rusts appeared. It was 
eumeult to see leaf rust, and striped rust was a bit common 
but Black steam rust developed widely. As the ears had 
already emerged by then so there was less loss to the yield of 
grain, lhe plants were all badly infected and thus the bhusa 
was not good. 

Potato, an. important cash crop, was this year completely 
free irom Phyfcophthora infestans, ’ 

Entomology 

& l eroglyphiis and Nephotettix wore not found in any 
threatening numbers, f Work has been undertaken to study 
tbe efkcacy of certain' insecticides on stored grain pests 
and £no effects of the treatments on the germinating capacities 
of the grains so treated. - ~ 


meat 

from the United States aft 
Plant Pathology. 1 
and Plant Pathology along 
dealing with these subjects. Mr. 
helping in the teaching of Bioio; 
conduct research work at New Delhi 
Mr, Y, S, Sasona who aJ 
Service. Mr.T,p. 8ri?astaTa 
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SEPORT OF THE EXTENSION DEPARTMENT, 1948-49, 

, ' ' By 

0. Murray Rogers. 

Three years in the life of the Extension .Department 
uas made clear to the members of its staff how many and 
varied are the opportunities confronting them in the service 
of country people, and how difficult is the question of priorities 
when so many possibilities open up before them. 

Dp. A* T« Mosher, as Dead of the Department, a post 
he occupies along with his being Principal of the Institute 
eon tinned > to give leadership and general directions to the 
whole- project of. Extension, to which should be added his 
consultative visits to the two Extension agents of the Depart- 

“ eE 4r ? no f . { ! s f iu WG . have . to report a visit of 4 months to 
die West whioa has resulted in the temporary appointment, 
ol tin Rev., ih Murray Rogers as Officiating Head of the 
.Department in tiie absence of Dr* A* T* Mosher* 

Mr, W. R. Chester (B.Sc. Ag.) continues to act as 
Extension Agent to the North India Synodical Board and has 
recently moved his headquarters from Mainpuri to Shikohabad 
to enable him to he in. closer touch with the farmers with 
whom he works. His Extension work over the last years 
in the introduction of improved seed, poultry, goats" and 
lama implements, has encouraged the Department' to start 
a centre for the supply of these on a larger and better con- 
troded basis, which influence will radiate out to the villages 
from fihikohabad. In the Autumn of 1948, ho and Mr, A, N. 
uing'k went on a study tour to South India, which included 
visits to Poona Agricultural College, Katpadi Agricultural 
Institutes, and Martandaai Rural Centre, 

Ms \ ome at Takhatpur, Bilaspur, 0, P., Mr. A. N. 
bmga (lx be. Ag.) is in charge of Extension activities which 
continue to grow in the area of work supervised by the 
Disciples Mission, He too has been concerned with the* slow 
but essential process of persuading village- people of the 
advap^gcB of improved poultry, seed and implements, often 
y organising lairs for farmers, which enjoy an increasing 
|pf| takes liis information, to melas- or 
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few aiiles up the Rewa Read, Thera by the use of various 
methods in. approaching the villager and Ms problems, 
Mr, Chitambar hopes to estimate the value of different ways 
and means in this educational process of getting the village*.: 
to improve himself, his home, and his land. The methods 
so far used include the publication of a village newspaper, 
yield competitions, and field demonstrations. 

Dr. Mosher, Mr. Chitambar and Mr. Rogers have shared 
in the administrative work of the Department, and, with the 
assistance of the whole staff of the Institute, have again 
organised Short Courses for non-agriculturalists, and especially 
for theological students. The demand for such short courses 
seems to bo increasing, and now includes requests for 
admittance from western workers as well as from rural workers 
of the country. 

The number of requests for members of the Extension 
staff to visit various parts of India continues to increase. As 
well as the two study trips already mentioned, Mr. Rogers 
visited a number of centres of rural work in the South, on his 
way to the Asian Conference of the World's Student Christian 
Federation held in December 1948, in Kandy, Ceylon, and 
later, at the invitation of the Bishop of Chota Nagpur, went 
to South Bihar to study conditions prevailing in the villages 
chiefly inhabited by Mundas. 

The work of the Department goes beyond such separate 
items as have been mentioned and includes the Farmer’s 
Fair, held again this year in February, the activities of 
the Christian Rural Fellowship of India, and the arrangement 
for lectures, given this year in January by a Japanese 
Y. M. 0. A. worker, Miss Kiyoko Takeda. And under none 
of these headings come the very many letters from all parts of 
India and beyond asking for advice and information on a 
wide variety of topics affecting the life and work of the 
world’s rural peoples. 
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-1938; September. 


January 
.1949 March ; 
1949 March 


1925 -'October. 

1926 April & July 
1939 October 
1930 October 
1930 October 

• 1930 October 
10 SO October 
lB?jl January 
1981 January 

lllf 

t n « i A ,,^.0 


Housing; of Poultry, A » K. Fawkes (Mrs.) 

A talk to village cattle breeders, 0, H. Parr. 
Breeding for sex, T, < 4 , Journal .. 




LIST OF AETICLES IN BACK NUMBERS. 

At 4 mtnm each till 6 Vd. XX uniannm U)mch beyond that* 
shmid h smi in (ulvmm V P- P.wdl mi he senL 


Mont 


Agricultural JEnginming i 

Our plough, by M* A. Husain Ohisty 
Recent Building Development, M. Yaugh 


Simple Septic Tank Construction, .M, Yaugh 
Cement Floors, M. Yaugh 
Oeaeut Floors. M. Yaugh «« « .■ 

The Wah Wah Plough, M, Yaugh 
Home Sanitation, M. Yaugh . . ■ ':■«* . : 

Simple Septic Tank Oonstr notion, M. Yaugh 
Kiibber Tyres 4br Tractors, M, Yaugh ' : . £ l 
Preoast Unite in Reinforced Brick Cons- 
truction, M, Yaugh »« * r 

The Manufacture of Agricultural Implements 
■ mA -Hairy b' < 

Equipment in India, M, Yaugh *♦ 

Ploughs, J 0. Barpujari 
A note regarding' the use, of single -bullock 
implement 

Engineering aspects of a permanent Agri- 
cultural Policy for India, M, Yaugh 
Farm Power in India, M. Yaugh »* 

Cattle Shelter (Editorial) 

A New Traction Dynamometer for the 
Measurement of Draft power of cattle * * 
Methods of yoking Bullocks for Agricultural 
work .. .* ** 

Agricultural Engineering. its place in the 
Land Grant Schools 

Comfort cooling in India * , • « 

Earthen Dams for storage Reservoirs 
House Conaferucriom Therman comfort and 
convenience in Northern India. Manufac- 
ture of Agricultural Emplemenfcs in India,, 
A Sumy of the Small tools and implements 
used by farmers in the United Provinces of 
the India Union 

Engineering and Population pressures 
• Milk and metals 

Animal Rmlmidry and Dairy : 

Indian Dairy Farming, Smith • . 

Cheddar Cheese making at Bangalore, E. W, 
Jeremy, « ;g ■ ;,j" 

The European Honey Bee in India, J» S. Baldry 
Common Poultry trick, I* XX Caleb 
■Sheep in India, t J, Hansen 
Hide and Skin industry' 

■Metals for Dairy Machinery / 


1.926 April & July (Comb) 
1927 September 

1930 October 

1931 January 
1 9 32 October 

1933 May y: r f : : /y f 

1935 November-. 

1936 March 
1936 January 


1 940 September 

1941 July 

19 42 November 

1948 March . 
1944 November 
1940 November 

1947 May 

1947 November 

1948 March 
1948. -May 
1948 May 
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„ u. P. Poultry tam. FatMs (Mrs.) - iq 3l *, 

AWeKSsr"- 1 ?*- 1 - 5 mi ‘ 

S.“®SS of ^ i ““*»^ KE ^>“ ■;'»«'« 

Dahi pS“g E'tS,? “"'’ H "”"' W ' ^ g»J *» 

Aaoteon raising calces ,; ” " i|g| jfi 

ta™t“ t ?““ P'«i"«>i»». to i»™«a 

m , 1 ” 00 ™ 6 f ™ m ©airy cows, N R. Josh! ... j 98 . Tu! 

^OsS fare ° f lnAiaU Swe9ta > N. 1. 

A fnu Iea f ° r °°' V besting societies &r tho 19 ° iMa 

5 “ ttle brep i“8. A- N. Sanval 1934 Set 


' Stllate h ’°‘ iU ' :iti ?, Ia P °“ tej aad *»* 

I # bretd f“? farms and village cattle 

impiovoment Ur. teahnekhr 

I>nnuTl lmUer - U f’ Dt ' Higgiu-hottom :; 
\ . • y L °Pi° e IU In<iia » w - & Chester 

, Molasses to Green Hay produces 
&*' : P^siQ nch silage, F. W. Dufee*' P ' , . 

p 1 Ori^n!if“ d Ve!X f n ? **- W, R. Cheater 

g. : : *"* * 

Muttoo?! 8 “ d the Hone y *•. B. N. 
Silo and silage. Sam Higginbottom 

i’ - A tKSsT, TT°P ‘v H t v £ ge of f W"3owns in 

i " nffal0 breeding in the U. P. M. J, Zadwrfoh 

- Artifical breeding, K. J. P erry '* 

f ij ”f, r0Veraent in th9 estate of 

atsa? s “" d ” b “" 

i fssiifsi® mm § 

lisis^pwailte 
SSiii “ d b; * ! ” 

1 8 T M.rh,a SSIS 

”*$t * «; fw' S ™ flrae > & A- Manawar 

A New ^penmental Farm, M. Yangh *’ -, 

*' S^gaMaMng in the village " ; 

■ MtMMgriMC i I 

Improvement of Quality fa Market Egg* ” 



ram . Allahabad farmer 


1947 Marcia 
1948" January 

1948 January 

1948 March; : 

1948 July 

1949 March 
1949 March 


1 949 Maxell 


■ trotton-m Jj-iji, 0. M. Daev- .* ... 192B: April & July 

"Farming experiences* E : ;-S.-Oho'wdhry .* 1927 September 

Impression of European. Agriculture . : - 192T September 

• Eradication of Ean's . grass, M-TaugM '' • 1980. Octoher 

Extracts- neglect, of sugar industry in Itidist. 1930 October 

The occurence of frost, B. M Pugh : V;i: 1931 April 

Leoerene, S. B. Misra; . , . . :1931 April**' -v 

JKeolamabon of Alkuli (usar) lands. B, M. Pugh 1932 July 
Turkish Agriculture, Ti. F. White*. : ^ 193if July 

S .il Erosion, S. 0. Ofaowdbry .. : »» 1933 Mav 

*■' Trials of Bailey, N, 8, Matisur 1933 May 

Erosion and its control, M. Waugh , . ,, 1933 July 

Grain storage, S, B -Misra .. . - A933 July 

Farm carts with pneumatic tyres, S. K Makerii 1933 July 

The reclamation of salt and alkali lands, E. M, 

_i a |,H r , e •* .. 1924 May 

The Bullock cars, S Prasad • .. 1934 May 

Elephant or Napier Grass, B. M. Pugh « 4 1934 MaV 

Meteorological Observation at the A. A. Inst. 

_ Farm, February, !934to March 1934 1934 May 

Barley and ita cultivation, B M Pugh 1934 September 

Meteorological records, A. A. 1 Farm 1934 September 

Compost making G. F Buchanan 1905 November 

Problems m sowing the seed, S 0 Chowdhry . . 1 936 March 

Green Manuring, K. 0. Mathew .. .. 193ft March 

Oroppests and disease, H. Saroian,. : .. : lu36 March 

What Mgood farmers like >.V . : 1936 September® 

Lmseed S. N Gupta .. 1936 May : ' k 

WorJd Agricultural notes . .. 1936 September . 

-oarley, li. iiialiaii ■ => « , , " \ ^-^7 May 

Agricultora! propaganda, N. S. K. Pillai . . 1936 May 

Hillside ploughing .. .. 1937 July 

Soil Erosion and its control, S. Thoomicltian 1937 September 
Pumping I arm Land froni the sea, P. Keyserf. 1937 September 
Agricultural Situation in tl S , A. M Vaugli , . 1 1937 November 
Selection of a type of farming .. .. 1938 January 

, Monthly agricultural reports .. ' . . 1988 Jaauaj 

I he problem of storying seeds and meth ods of J 

h jesting them, B. M. Pugh and H. H. Mira .. 1938 March ■. ' 

‘^DOil fckc&uess, S. Ghowdbry - . 8 % • 1 9 3 g May : : 

On the reclamation of User lands, O M. Das ' : 1088 Sen4m!w • • 
The use of Statistical method s in cultivation 
experiments, B M. Pugh and L. A. Khan . . 1938 September 

Crop improvement by selection, M. P. Singh .. 1940 May , 

A l tl T r y 80 ? P asture grasses at the A. A, I, 
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The . farm,.. B. M; Singh .* 

: Spice producing. pIatits, ; . S.' : Oliowdhry 
Cotton breeding -problems "in' ' '.''II. J?V M, P. Singh 
A short note on Buck wheat:, :S . ; GMwdlii’ y : ; /u 
Hybrid-vigour in . JaMpur Maize* . Bh:%a& 
f/ Control of. weeds, S. Ohowdkry 
Statistics in relation to ■the- science'; of crop-- : .im> 
proveme.nt, M. P. Singh - .y 1941 January 

•Preparatory cultivation. for wheat in Malwa, 

L. Swamp >* . *• 1941 January 

Yielding capacity of paddy, S. Buz, Haider 
• Naqvi and others . . 9 , 1941 January 

Seeds 'and seeding, 8 , Oho wdhry . y, • 1941 March 

Manuriai:: experiments, with tea in India * * 1 941 ■ March 

■-./Rice breeding in India, D. P. Majumdar ** 1941 May 

Soil ©rosipn-; and'lts- control > yA- . ** 1941 May 

Soibimproyem^ . . ' *y 1941 September 

Increase/in yield of 'Maize due to Hybrid vigour*; - 
B. H. Naqvi - ?» . .•••«> 1949 September 

Vernalization, &vB. Barooah- • • ' 1141 . September 

Napier Crass, B...M, Pugh . . 3 -. ea 1941 November 

•Cultivation^ ' «, • 1941 November 1 

. Para..^ A, Misra .* : 1949 March 

W heat variety tr.ials.at the- A.A.I. Farm, B.M. 
v’PughA « y , ; ••• »y A A; , ;8 y . : ' . 1942 March . .1;; 

Pyrethrum its utility and possibilities, D. P, 

1 . Maaumdar ■ ** 1942 March -A 

• ;; !Tapioca and tbe poesibilitesAf ita cultivation in 

these parts,; T. A. Koshy ** v«. 1942 May 

Farm cost nectsla the A, A I. S. B, Misra •• 1942 May 

A short note ob the cultivation of .sunflower*' 

*■* : vl942 November - : 

Green manuring of -paddy- fields,; S, B. Barooah 1942 November 
Varietal experim exit with barley at- the A . A, I. 

■ Pugh and Bhatnagar .* ; ' -y'.A 1943 July 

Crop improvement in India (Editorial) ** 1944 November : 

A brief review of the es tension of improved 
varieties of option in U. P., M. A, A* Ansari 1945 March 
Physics in Agriculture, S. 0* Bhatnagar * * 1945 .March 

She effect of different, photoperiod- on soknurn 

tuberosum .» *#1945 May 

Tract, Assam *« v *« .1946 November 

Vertical Farm. Diversification A . «.* 1 947 January 

Further - results with ' vijaya wheat ' 1947 J annary 

Farming the Czech v way <y «:« 1947..' March : 

• : f Agriculture.- the -backbone, of progress •». 1947 March 

I^Fcod sit uat ion m India..: ' ki/rk-'l .« .# /fAMJMaroh; A, 

"Post war development of Agriculture in XL P. 1947 May 
.Cultivation- and .storage' of pollution in Bihar 
with . spacial reference to the disease prave- . 
lent in stores and the holds , ; • • « 1947 November 

Eradication of IC&us grass in the canal areas * * .1947 November , . 
..Calender of . operation. An important Technh 

quo of Good farm management ,* .• 1918 January 

A now method of Harvesting *‘Hiil u potatoes . , 1948 January 
Agricultural Development ,, *« 1948 May 

The Farmer deals with life - . . : y . #. 1948 May' . 

Biological process in the soil «, »« 1948 July ‘ 

A new seeding method ** 1948 July 


1940 May 
1.940 ..September'' 
1940- September 
1 940 : November 
1940 November 
.1941 January 
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1048 July ■ 
1948 July 
1948 May 
19 4 8 .'.November' 
1948 November 


borne observations on the Termites of Debra- 
dun, A. P* K. Sakar .. 1931 April 

San jose scale in Kashmir, G. Q. Yachool . . 1932 July 

Fnngi and Human life, B. S. Nigam ... 1932 October 

Control of barrowing pests, S. E. Misra ,» 1933 May 

Some inseots attaching citrus fruit a and me- 
thods of. its control-, Haye3 and Wesley 1934 May 

Wonders of insect life, W. K. Wesley 1934 May 

Ihe Eica grasshoper, W. IL Wesley .. 1934 Septeml 

The Mosquito, W. K. Wesley , , 1938 Septeml 

Wheat rusts and their control, 8. Ohowdhry , . 1937 March 

A glimpse of the plant diseases seen at the 

Farmers* Fair .. . . 1939 May 

Inseot and man, S. Ohowdhry 1940 May 

Beenficial insects in Agriculture, E. ,T. Mores,. 1941 July 
Ga^ml^ervatMRoircitras psylla, Diaphorina 
Chtn to, W-E. Wesley ,, .. 1942 March 

Control of insects infecting stores grain and 

other products, S. 0. Bhatnagar . . 1942 May 

How plants resist the attack of parasido, S 
Ohowdhry 
Besistant variefies 
plant diseases 


1948 January 

1948 March 
1948 November 


Dome aiseases o t trim trees and their control; 

x. A, Koshy J 

Wilt and collar rot of ornamental chrysanthe* 
mums caused by species of IWium and b? 
Bhizootemia solani khun 

Dead hearts of sugarcane )l # ** 

, Observation of weather and fungi at Allahabad 
Soriieulture : — 

• 2? Nomenclature of Indian Citrus 

■ Fruit, Hayes . a , 

Horticultural notes, A, D. Ohand !,* 
t • Practical Hints on vegetable culture in India 
■ Bart 8 ->* : : ; ■? 

*^0h ° U d Um ^ Preservation,, A, D. 

Practical Hints on vegetable culture in India* 

" ■ Part 4; : ^ 

Grapefruit in India, W\ B„ Have# 

Bruit Preserves, A- B, Ohand , * 

; Kitchen Gardens, Miss. B. ffigginbattom " 
Tegetake Gardens, E. 0. Higginbottom . . 
Vegetable, :V* T .: Georgs : : : : 

Economics of Guava growing and Marketing in 
Allahabad abd environs, M. Prasad b 


1948 November 


1946 November 
194? January 
1948 March 


1982 July 

1932 July .. 

1983 May 

1 983 May , 

1933 July 
1938 July 

1984 September: 
1935 November 

1 9 85 N ovember 
1930 March 

1938 May 
1988 January 
1938 July 
1988 September 
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P»»«jpl«0 of -maiittg : ■ mArffiAlaifc, I. D 
" tiliaud, » , .... .. : v • ^ 

% ^Portanee of the foiit prod ;; ts iuduetly Ma ? 

; m lucha, Dr. B. Ife gingh : : U ■ ; :■ r 

Ohaml 0 i il D king: ' 1 " ellie ® fr0m d ^ arent 

&°me neglected Indian citing fruits w j/ 

Hayes .. .. 

The value of fruit and fruit juices' K, Y. Ti id- 
tnaa ; »* ss 

• r i: f Sr eiTO!iouindus ^ and its futui '® 

Pruning the Guava, W.*B. Hayes” *’ 

spoilage ot Fruit products, K. 0. Batra ' 
l e g* t 4 abl ® growing, M. H Hash mi ‘ . 

Acidity of Indian Fruits, K. 0. Batra 

I rail growing and the keeping of bees, W, B. 

vgoljreinBryon^aadiHorticuito 

iiatpropogation ; ,, ; : ; 


1941 March 

1941 September 
1943 January 

i 94$ November 

. 1 943 : ;No?©ffib©r 

1943 November 
1945 January .;•/• 
J945 January 
1945 January 
1945 January 


1945 Maroli ■ 
1948, January 

1948 November 


Manures ami Manuring >•» 

Manure 3 and foi tliizei-s, 1 , N, Panrle 

Manures ami Manuring g, Ohowdhry ' .7 

Mamumaud: Manuring, 8* Qlmwditry ■ ■ *# 

,; Pario ManuregjVS. Gbowdliry ; : ; V® ■ 

Marmrea. and Manuring (chapter: i Yl) S, 
Ohowdhry 

jfe® ^ phosphate in rnixed farraing 

vv esd population of mammal and non-manurial 
wheat fields .. 

Agrletiitum Eeononim 

Some interesting features of the Allahabad 
•wholesale vegetables Market; S, K, Roy .. 

Economic h©4 foi th« vil ago through coopera- 
tive societies, E. 8. Boot 

Evils of* Debt, H. S. Amriah ” ** 

Debt Conciliation 

Seasonal variations its wholesale prices of cer- 
tain agricultural commodities ' in the IT. P. 
H. 8. Assariah 

Prices and price control, H. S. Azariah 

A suggestion to cooperative milk unions 


a§gM&y:: ’ 

1943 July 

■ 1943 November ■ 

1944 November 

J'MS 'May V 
1948 January 

: ;J94 8 : Nov@mb® t g 


193! April 

1935 November 
1988 Maroli 
1930 September 


1942 November 
1948 January 
1947 Marsh ■ 


Village mi Mural 

, Uplift of the village Christian community 
The social service league, A, 3L Roy 
Some enemies of the Indian fanner* B- Alla pa 

Bural broadcasting at Allahabad, M. Vangh . 
The Sangli Movable School, J. L, Goheen ' 
Short term school for village girls, "W. yV. 

■ ..Duff, Mrs. 
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1928 April - & July 

1931 April (St. Mag) 

1932 October 
1934 September 
1934 May ; . t S Ye 

l R# November ; 
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1 Improving the Diet of tire village Lome, Mrs. 

. 0. Wiser .. .. .. 1935 November 

How to reach tha villager, A. 8. B- Miller- ,» 1935 November 

Conference of Missionaries interested in Rural 

Development at Landour, Sam Higginbottom 1935 November 
The depressed class people in Travancore and 
the Always settlement, Y. P. George 1935 November 

Some village industries, H. Soriah . . 1936 Matek 

Who will teach them, W- B, Hayes .. 1936 Septemhei 

Rural development in near east, B. A cheson .. 1936 September 

Landour rural conference, Dr. Higginbotom .„ 1936 September 

The Trans-Jamna tract, Dr. Higginbotom . , ! 936 September 

Panohayat Manifesto, D. Sharma .. 1937 Maroh 

Holy Earth, L. H. Baily . . . . 1937 July 

What is Land, O. S. Morgan .. .. 1937 July 

For the Land’s sake, 0. F, Olayton .. 1937 July 

Common thing „ «. ., 1937 July 

Conserving the spiritual qualities of rural life, 

Goheen .. .. .. .. 1937 July 

The bible and agriculture, Dr. Higginbotom ,« 193? July 

A gospel of the soil, Malcolm Dana ,, 1937 July 

Spiritual and religious values in Rural Art, 

Blaokhart .. .. .. 193? July 

The Saugli Movable School .. ,, 1937 July 

The peasant and hie problems, H. P. Srivastava 1938 January 

Pithoragarh Almora, N. M, West .. 1938 January 

Peasant and his problem, H. P. Srivastava .. 1938 March 

Blazing the trial for sister India. W. G. 

Henries .. , .. 1938 May 

The significance of rural people to Government, 

H O. Taylor .. .. 1936 July 

The Farmers’ Fair, K. J. Devadanam .. 1939 May 

Health Teaching at the Farmers’ Fair, M. S. 

Hayes . , . . . . . . 1939 May 

Report of Social Service League Stall, Farmers’ 

Fair .. .. .. 1939 May 

The Entomology section at the Farmers’ Fair, 

W E- Wesley ,, .. 1939 May 

Agronomy Department in the Farmers’ Fair , , 1933 May 

Farmers’ Fair Cash Prizes awarded for crops 
and vegetable, G G. Yachoo .. .. 1939 May 

A study of an ideal village in the 0. P. & 

Berar .. ^ .. 1940 September 

A scheme for the improvement of our villages 1940 November 
A study of an ideal village in the 0. P, & 
v Berar : ., > V mi March : 

A study of an ideal village in 0. P. & Berar .. 1941 May 

A Christian Rural Fellowship in India .. 1941 September 

Rural Clhristiian Fellowship news. Report of 
the two by for exhibits, N. M, eat .. 1943 March 

Towards a happier day in Rural India, J. L, 

Goheen ■, 

Possibilities of Rural industrialisation 
Cottage Agriculture and village schools 
Rural Development in Mexico 
Improved low oust Ohullia „ 


1948, Match 
1947 J anuary 

1947 November 

1948 March 
l;948; july; • : 
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Irrigation and JDraimg* 

Irrigation, Sixraj Singh . # 

Tube well irrigation , Higginbottdm 
Soil erosion and its control, S. Thoomickian 
Pumping Farm land from the sea 
Injudicious use of water, (1 8. Knowiton 


1931 April. 

1987 September 
1987 September 
1987 September 
1938 March 



W V I bll CRUSHERS 

POWER AND BULLOCK DRIVEN 


GIVE VOU THESE 
POSITIVE! ADVANTAGES 

Made of high grade muhamie 
mtal & ^Available in -two 
typesj power and bullock 
driven ® Simple in design 
and' operation f§ Smooth 
working ensures high ■ per* 
ventage if juice, 

% Available from ready stock 
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CONSTRUCTION HOUSE - g q ^ g & y 

A W C A° R L : C A « AR » ^P A « -•* SA"'ARA (M.S.M Rly.) 

, | S'? ft Y’ 

I : WHERE THE WELL] SHOULD BE DUG ? 1 

1 mS where the well should be I 

I ?n T2 tL* fy a ® r ’ fc1U£ P< b 511 hw report on Agrioultoral Development »i 
M LJSl to water supply from wella and goes pn^ “ This demands a * 

* S&S? fVt® m l w WBt “ » held where 'wafer runs * 

* l,nr ♦ spot may fend on suoh a fissure sad the unlucky one * 
5Ki may be mu merely by a iaw feet...t]ie floods to el? scienfifip f<WI-« ^ 

1 llisl:,!!;™ HNDmo individuals such rsQvw'ig | 

58 TnS'n-i'dmnldSr 9 !?^ .¥* itm wmttnded ns such a person bit LADY * 
1 ^ USUAf TUIVEDY, wife of H. E, Sh 0. Trlwli. fh n n . Ill gl •„ * 

1 sHo^YouVlU® Sm m ^g { g d t f ted *>’s wafer of Hie v li a, U $ 
^ V ■* , , , J )e ! ^ ^ ear m hwm struck natural unrlnn o r Phn ^ 


SHRI M. 8. PATTANAYAK, § 

No. 2 Laxmi Villas, * 

XL 0. Outtaok-3 (Orissa) * 
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; OUR EASTERN FRONTIERS 

| ■ . By 

; B. M. Posh. 

Our eastern ' frontiers extend eastwards along the Hina- 
j layas from Bhutan to the South-eastern limits of Tibet and 
| South-west China, and then Southwards along the Patkoi 
I range which lies to the west of Burma almost down to the 
eastern shores of the Bay of Bengal, Our eastern frontiers 
therefore border on Bhutan, Tibet, China, Burma and Eastern 

1 : ■ East of Bhutan is a country or territory which is now 
known as the Balipara frontier Tract. Although ray home 
% *' “ not . ver J far from this area, yet I knew next to nothing 
1 • aDout V ontii I had the privilege to visit this area aa au 
•;| agricultural officer of the North-East frontier Agency, the 
\ administration of which is under the Ministry of foreign 
§ Adairs, of which our Prime Minister, Pandit JawaharTal 
> : | Nehru Is directly responsible. I have called The opoortunifcy 
I afforded to me to visit this area a privilege. But when I was 
jj§ Ifllli preparation to go there, I missionary Mend of mine 
grisftid to me, *' Mr. Pugh ! do you know where you are going 
] I replied, “ Towards the Tibet border, of course t| Then he 
; asked mo again, « Are you sure you will come hack?” I said, . 
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“ I hope so _ Then be_ said, “ If you are going, I would 
advise you to kiss your wife properly before you go.” But 
my tour programme had already been made and sent out to 
every one concerned, so that there was no option for me but 
to go. The first, part of my journey from Shillong to Gauhati, 
was by car. From Gauhati I went by steamer to Tezpur, 
along* the Brahmaputra river, a distance of about 100 miles. 
The scenery which I sa% from the river that day was of a 
type which i-thbugljf ,whs difficult to match any where. My 
travelling companion who was sitting in the front deck with 
me turned round to me and said, “ Do you know that this 
scenery here is as good as Kashmir Since the man had 
been to Kashmir and I had not, I had no opinion to offer. But 
in spite- of the scenery and the comforts which I found in the 
steamer, the thought of having to go to that unknown terri- 
tory completely spoiled my boat trip. At Tezpur I went to 
seeThe Political Officer who was making arrangements for my 
journey to the mountains. He asked me how many coolies 
I would need for the trip. I very modestly asked for six. 
He, seeing that I did not know what I was asking for, asked 
me to check up with the Assistant Political Officer, who after 
careful checking up of what I should take, advised me to take 
twelve. Of course, twelve were necessary, as I had to have 
a tent, one month’s ration, warm clothing, hiking outfits, food 
for the coolies themselves, etc. After the preparations had 
been made, I was taken in a jeep, and the accompanying 
Agricultural Inspector with the coolies went in a truck, to a 
place about 45 miles away from Tezpur at the foot of the 
mountains. The place is known as the Foot-hill camp, The 
camp is made every year after the rains are over, as during 
the rainy season wild elephants roam about the place and take 
pleasure in destroying it. 

The BaUpara Frontier Tract*™" 

The next day we started off on foot and climbed through a 
dense tropical forest to what is known as the “ Pestiferous ” 
camp, a small open place at an elevation of about 8000 feet, 
which seems to cling to the side of a mighty mountain. The 
camp is so called because the place abounds with all kinds of 
pests : mosquitoes, various kinds of flies and all kinds of 
vermin, ' 

alllllill following day we continued the climb and cam® to : f 
an elevation of about 7000 feet. We were still in a dense | 
forest but we had left behind the bamboo forests which ap* 
>: peared to me to be the wild elephants’ paradise, as one could 

•ee everywhere the footprints of wild elephants* of bamboo 
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which had been trampled over, as it appeared, for the sake of 
pleasure only, or broken for their fodder. The air at this 
point seemed refreshing and invigorating as we were then in 
conditions approaching a temperate climate. 

That night we started a big Are in order to keep ourselves 
warm throughout the night. Big logs of wood were collected 
to last us for the whole night. As we were standing around 
the fire that evening, some people came down the path which 
was barely visible in the forest and approached us. • They 
were the first human beings we saw after we left the plains. 
These were hill-men from the North who had been employed 
by the Government to clear the forest path, by cutting fallen 
trees which had blocked the path and the shrubs which had 
grown and made the path almost untraeeable since the begin- 
ning of the monsoon in early spring. The men had faces 
partially darkened with black soot and dirt, but one could see, 
as they" approached nearer, the healthy red colour in their 
faces. One young man particularly who was one of the first 
to come out of the woods walked towards us in such a majestic 
manner that I thought he was a prince. His red face, his 
gait, his home-made boots and his somewhat red apparel at 
once caught my imagination ; and after we had talked with 
him a little while through the interpreter I was tempted to 
ask him to give up clearing these forest paths and to come 
with me and be my personal attendant. But the Government 
law in those days did not allow any of these people to come 
into India, beyond the u inner line ,l which is a few miles only 
from Tezpur. So we satisfied ourselves by studying tlieir 
clothes and their implements, while they in their turn 
examined ours. 

The next day again we climbed up the mountains to i 0,000 
ft. which is the top of the ridges, and going over the hump we 
climbed down that same afternoon to a valley which is only 
5,000 ft. above sea level. Here for the first time we reached 
a village ; it was known by the name of Rapa, This is the 
beginning of the unknown territory whose agriculture I went 
to study. 

At Rupa, I was met by two young medical officers of cur 
Government who had recently been sent out to this area and 
who, when they saw me, took pity on me, and after a hurried 
consultation between themselves decided, I was told later, to 
send me back with a medical certificate that I was not fit to 
travel in that mountainous area. But when they were told by 
m v accompanying Agricultural Inspector that I was not even 
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planning to take rest the next day bat that I was proceeding 
farther, they ware simply homliad -at the idea. This may ha 
explained by the fact that before I left Tezpur i was told how 
very cold the place I was going to would be, and so I thought 
it wise not to shave at all la order to keep myself warm. It 
was probably the sight of my heard which made them suspect 
that I would not be able to proceed farther. 

I spent about a month in tills area going up one range of 
mountains and down again to the next valley. The country 
is simply a series of mountains and valleys. The people who 
inhabit this area are known as the Mambas. Their culture is 
Tibetan. The r country is full of water mills' which they use 
for grinding their grains. But each home has also a prayer 
wheel Which is a replica of the water mill. Some villages 
have a large prayer wheel in whioh gongs are made to ring at 
regular intervals by the force of water. 

The main crops arc, to my surprise, wheat, barley and 
buckwheat, but they also grow soine vioo in the valleys, using 
wet terraces. They keep ponies and yaks. Their pantos are 
the most sure-footed of any .ponies'- or horses that I have seen, 
and are admirably suited for the mountainous conditions of 
this area. The yaks ( Poephagus gmnnmis) are large-sized 
animals with long hair aud are very ferocious, but are kept 
by the Mornbas for milk, and for breeding with a smaller 
animal known as glang, the hybrids from this cross being 
used for draft purposes or as beasts of burden. Yak’s milk, 
I believe, is even richer than that of the buffalo:. ; I developed 
a stomach ache within half an hour after drinking yak’s milk, 
but it appears that the Mambas dud no difficulty in digesting 
it, probably because they take their milk with their beer 
which they prepare from rice, maize or finger millet. But the 
Mornbas also drink tea which is churned in bamboo vessels 
with their crude butter aud a little salt. 

The agriculture of the Mombas extends to an elevation, of 
about U,000 feet, hut their yaks go up for pasturing to an 
elevation of 14,000 feet. The yaks rarely como down to an 
elevation less than 8,000 foot high. 

I returned home after Bvo weeks, and when I appeared 
before my officer to report about tny return to headquarters, he 
remarked that I looked 10 years younger than five weeks 
before. Mountain climbing seemed to agree with me, for I 
found no difficulty in climbing Mount Tse La which is more 
than lb, 000 feet high. It was in fact a real picnic, as we 
tea at Mount Tse La out of ohuuk^oLsapf dafid- we nsbd. 
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The Ahor Hills — 

n ■ ne st trip topic:, me . to an area - .east of the Momba 

Country, a country inhabited hy a race of people known as 

tiie < Abors . I he best way to get to their country is to go to 
Pasighat, a small town situated at a place where the River 
Brahmaputra enters the plains of this country. Pasighat 
is about 50 miles from Dibrugarh, a town which can be reached 
by steamer, or nail or by air from Calcutta, a distance of about 
X m mile f , Geologists toll us that the arm of the sea at one 
time extended as far as Pasighat. The whole of the Brahma- 
putra valley therefore, from Pasighat to the sea, has been 
nlled up within recent geological times. 

Is .. The Abor people, it appears, Forth 
following- the River Brahmaputra along its deep gorges and 
have guinea m tins mountainous region. Their country 
therefore, extends almost from sea level to an elevation of 
aoont 25,000 feet, Kameha Barua, which is more than 25 000 
teet high, guards this frontier in almost the same way that 
Natida : Dsf i ^ . also I'lboEt 25 f 000 feet- high , guards- the n,orthara ; 
boundaries of the United Provinces. The way: ' to Tibet 
thiougij, the Ahor Hills is therefore across the snow-capped 
mountains which are negotiable only in the early summer. 

The Abor people came under the British influence only 
very recently. Platoon after platoon of the British" Indian 
army were exterminated by these people until they were 
finally subjugated about thirty-five years ago. But the Ahor 
people are not by nature ferocious. * They are, in fact, the 
most, sociable people I have eomo across iu any part of the 
world. During the one month that I toured in their country 
they organized folk dances iu every village that I visited and 
very often forced me to Join them is thoir dances which always 
lasted far into the night. I can still remember those half- 
Clad figures, silhouetted against the fire, dancing in rhythm 
to the accompaniment of a leader who, raising his sword high 
and dancing m the middle of the group, at" the same time 
•chanted proverbs or composed poems befitting the occasion. 

. The agriculture of the 'Abor people living iu ihe foot-hills of 
. ® Himalayas consisted mostly of the growing ox bill rice (that 
xs, rice grown without irrigation), maize and various kinds of 
.p amts. _ Thoir most common or most, coveted domestic animal 
is the within (Bosjroni aU&) t an animal similar to the 

oimaio but with features very similar to a large-sized cow. 
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But : the animals are kept only for meat and are killed only on 
special occasions or for ceremonial purposes* This ia common 
throughout the eastern frontiers along the foot-hills of the 
Himalayas and also in the Haga and Lushai Hills. 

In my last trip to Pasighat, where I went to see the pro- 
gress of the demonstration farm which I had star led about 
two years ago, I met a number of anthropologists— -men and 
women of the (Government of India who have been sent out 
there to study the peoples of these frontier areas. These 
anthoropologists were equipped with phonographs and radio 
sets which, I understand, were meant to win the confidence 
of the people. But the Abors are such sociable and loveable 
people that anyone who has their interests at heart can easily 
win their love and confidence even without the se gadgets. 

The Mishmi Hills— 

Further east, beyond the Abor country is a territory which 
is inhabited by the people known as the Mishmis. They 
represent another group of people who seem to be entirely 
different from the Abors. They appear to be sulky, unso- 
ciable and not by nature gregarious. Even their villages 
usually do not have more than three or four houses. These 
houses are usually built at a far distance from the main trade 
routes, and are long and narrow with a corridor to which all 
the rooms in the house open, very much like a railway carriage 
with its several compartments. The number of rooms corres- 
ponds with the number of wives which a man has. 

Hot wanting to pass along ungenerous remarks about this 
group of people without investigation, I tried to find out 
reasons for these traits. Some of the reasons appear to 
be these *, (!) As a race, the Mishmis are more addicted to opium 
than perhaps any of the other tribal races in the eastern 
frontiers, {/) their country is also very ungenerous in that it 
is made up almost entirely of mountains which rise to a 
height of about 15,000 to 16,000 feet or more ; and, as this 
part of the frontier probably receives the highest amount of 
rainfall in the whole length of the Himalaya mountains from 
Kashmir to the extreme limit of the Eastern Himalayas, 
landslides are a very common feature. Occasionally wh|j$| 
villages slide down the mountain and disappear into the 
Lohit Biver or its tributaries. In fact this Lobit river, during 
the rainy season, appears to be a bigger river than the Brah- 
maputra and many people have a mistaken notion that this 
is the real Brahmaputra river which rises in Tibet* ■ ■ . • 
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Life in this area is therefore Tory hard. Agriculture as 
we know it is non-existent. The' country is very sparsely 
populated. But interestingly enough, the Mishmi women 
^look; V-;iadtblr0; ne5^flii>6iir^ the Abor women. 
The reason pohably is beoause women ^ in this area are raore 
sought Tor or bring a much higher price than in the Abor Hills. 
A girl in the Mishmi area usually does not marry a person 
unless ho possesses a number of mithuns [Bos $p*) which is a 
measure of a person’s wealth in this ^ 

The Tirap Frontier Tract-*- 

Beyond the country of the Mishmis, our eastern frontiers 
turn almost sharply southwards, and the people who inhabit 
these parts of the frontiers are the Khamtis and the Sing- 
phos. 

■ The Khamtis and the Singphos have::’;SQ;ttled:;; in the : low 
hills on the Indian side of the high ranges in which four 
countries meet : Tibet, China, Burma and India. At one time, 
it appears, the Khamtis hold sway over the Mishmi area and 
all the wild territories not held, by the Ahom (Assam) kings. 
Their sovereignty over these areas ceased only when the 
British occupied their territory. Is order to ward off trouble 
in this area the British removed some of the leading families 
of the Khamtis from their homes and made them settle in 
other parts of the country, so that Khamtis are found today 
on the upper hanks of the Brahmaputra river. The best 
method of travel in the Khamtl area is by elephants. 

The Singphos are, it appears, very closely related to the 
Kaohins of Burmas Their territory in India lies on both sides 
of the upper Burma Road, bettor known as the Stillwell Hoad. 
At the time I visited this area, the Stillwell Road on the 
Burma side was not being kept up, so that there was no 
regular traffic between upper Burma and that part of India. 
Motor, ears were able to go at that time up to ‘ Hell gate \ a 
place ■ a few miles this side of the Indo-Burma frontier. I am 
not sure why such a name was given to this place. ■ The place 
is certainly hot and humid, but perhaps not. more so than 
many parts of the foot-hills of the eastern Himalayan ranges. 
The surrounding area however abounds In leaches which 
appeared to be of two types. The bigger type is commonly 
found in marshes only. Having been warned of them, I had 
provided myself with several bottles of !C skat ”, an American 
decoction which seems to repel all kinds of insects. I applied 
this rather generously to my stockings and also on all parts of 
mv body which were liable to the attacks of these k-eches. 
But the Agricultural Inspector who was going with me knew 
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nothing . about “skat”. So at the end of our first day of 
touring in the area, -when I discovered that lie did not have 
any leech bite in any part of his body, I asked him how he 
managed to keep them out. He unrolled his stockings and 
beneeth them were his wife’s silk stockings which he had 
fastened up to his thigh. The leeches, he said, not finding 
a piece of flesh to which to attach them selves simply dropped 
away, probably with disgust, without bothering him. 

The Nag a Hills—* 

Beyond the Singpho area to the South, lies the country of 
the. Nagas. The Nagas recently came to our attention because 
their country was invaded by the Japanese and because of 
their recent demand that their country be given full autonomy 
for at least a period of 10 years. At the end of this period, 
they contended, their relationship with this country will be 
more clearly defined. 

But the term Nagas .■ represents -various : tribes of people 
occupying the whole territory now known collectively as the 
Saga Hills. These tribes, about a dozen of them, almost all 
speak languages which are, it seems, very distantly related to 
one another. 

The difficult nature of their country together with their 
head-hunting habit which has come down to within recent 
years has kept these tribes fairly pure. The Nagas of the 
Tirap Frontier Tract which is just south of the Singpho area 
and who are. known to the outside world as the Konyak Nagas 
had very little communication with the other Nagas to the 
south of their territory. The most powerful rajah or chief 
of this, area is that of the N amsang-— Borduria area. This chief 
came into prominence during the last war when, it was repor- 
ted, he declared war on the Japanese. The fact of the story 
seems to be that this chief had never allowed any one to enter 
his territory, but when he saw that fire was sometimes 
dropped even in his territory from those powerful “birds”, 
the aeroplanes, ho gave up resistance and allowed the British, 
and later the .Americans, to enter Ms territory. He was 
therefore acclaimed as the friend of the United Nations whose 
country also joined m the fight against the Japanese. 

The Nagas of the Kohima and Mokokohung area are 
making serious, attempts now to bring all the Nagas together 
into one administration. These tribes are now in various 
stages of civilization. The present Indian Government also is 
making very serious attempts-.-tp. educate not only the Nagas 
•but ah the tribal people who now occupy our Eastern frontiers. 
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, . iNaga Hills. This urge has come as the result of thi« 

w !? st J ar when the Nagas saw up and down the Naga country 

Wor?d e War ’"K th^tl 7 ?!, th ^ oombiltant8 ™ this hi 
u War* ^ It was thea that the Naga realized how Wdr 

wa * d 5V“ *a comparison with the other people from other 

* } ^ v ° ^ area ^ the 

wnoie oi the Indian Dominion in which this thirst for ?mn W - 

iedge is greater. The Hagas now take hold of every 

loy and girl who studies in college and force them to teach m 

tW U T sobooIs the long summer holidays. But 

x doubt, it there is any place m India where such tenmorarv 

S wag?Hffl S . are pnid as ia “ dsom6! y » «** •*>' J&1 ?, 

The system of Agriculture of the Nagas is similar to it, ft 

g m fo r d la most of the hill areas Of this country. It is 

#?1 f is knows as fhuming or shifting cultivation Thf 
system consists of clearing a forest by felling all the trL and 
Shrub, « the area barniag them and than aowtog ™ in 
the burnt area. Cultivation in thi, area is continue# 3 f & 
about two years and at the end of this period, the village olenra 
a new space in the forest for cultivation. At the end of some eight 
to ten years they come back to the same area. This syS 
of cultivation is very primitive and is responsible for serious 
erosion of the area and floods in the plains area of this country 
Geologists ted us that the Naga Hills were at one time' as' 
higa as the Himalayas, that is about 20,000 ft. or more 

' iSlm Hi v • ^ ghe S p0a . k m t tbe *«*» Hills is less than 

f ‘ Wi‘ f nmu f> tbo amount of rainfall in 

this area and the loose, character of the soil are « 6 i 

responsible to a large extent for the condition we find to d'w 
m the Naga Hills. Surprisingly, the Angami tribe of the 
Nagas is alone acquainted with the art of wet rice terracing 
This practice, it seems, has been followed by them to 
hundreds §1 I9fpl>; yet the practice has not gone beyond 

f §| wliile the yield of rioa pet acre in 
the Angami country is the highest in India, that in the other 

™ 6 is grwn is *• 

Two reasons may be given as an explanation for this ■ vervl’ 
is^at^if ^ 6 m ! h ® An g affii country of the Hagai One 

is hat the Angami Haga always gro »p his rioe hi well 4>uilt 
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terraces, the other is that the Angami Naga, like all the 
other Ho gas, always locate?! his village on the top of a hill or 
mountain while his rice cultivation is on the lower slopes 
below or towards the foot of the hill or mountain. And as the 
Nagas keep all kinds of animals, such as pigs, dogs, goats, and 
chickens, in the village, all the refuse from the village ulti- 
mately finds its way to the neighbouring fields below and 
adds to their fertility. ' v " 

Before I finish my observations about the Magas, the most 
powerful of the tribal people of our Eastern frontier, let me tell 
you that amongst the Magas it appears that a girl is more hard- 
working than a boy, or a woman than a man. The reason is 
probably because, in the age that is passing, the man in the 
Naga Hills is responsible for the safety of the village while the 
woman is busy tilling the soil, lien in the Naga Hills, there- 
fore, used to opend their time in the village or near the village 
Counoil House, ao that, when an alarm was given, every man 
and young man could go out ami meet 

the enemy- It is for this .reason that, ‘the Naga village is 
always at the top of a hill or mountain. An alarm is given by 
the beating of the wooden drum, which is about 25 to 30 feet 
long, and the sound can be heard for miles around. 

The Manipur State*™* 

South of the Naga Hills is the . Manipur State through, 
which runs the great highway between India and Burma 
and the countries beyond, known as the Burma Boad. This 
country is not as high as the Naga Hills territory and pro- 
duces a surplus amount of rice of which this country (India) 
is so very much in need. While the Manipuris are considered 
a distinct tribe, yet as the state is also inhabited in the North 
by a number of the Naga tribes and in the South by the Lushai 
oy Mizo tribes, there has been such an admixture of these 
tribes that it is difficult to single out any individual in the 
state who may be considered as a pure Manipuri. 

The Lushai -Sills — ■ 

South of the Manipur State is a country known as the 
Lushai Hills, This territory consists” of parallel ranges of 
hills which run North and South and extend almost as far 
south as the Bay of Bengal, The hills are not as high as the 
Naga Mils but are almost a® steep, so that communication 
between the different ranges is quite difficult. Agriculture 
in this area is also quite primitive as it consists mostly of 
jhuming . Because of the difficult nature of their country, 
It seems many of the young men of the Lushai Hills have 
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taken up military careers. The men are generally very 
sophisticated, while their women are very lovable. As 
the Lushais have had an earlier start than the Nagas in 
getting modem education, they are, on the whole, better 
educated than the Nagas. They are to-day the most advanced 
of ail the tribal peoples I have described so far. While there 
is every prospect that the Nagas will catch up, tbelLushais 
also have not yet slowed down their pace in their search for 
education. The Lushais claim a church membership of 87 
per cent, out of their total population. 

Conclusion — 

I have in the course of this article given a good many names 
of the tribal people inhabiting our eastern frontiers," but the 
list is far from complete. The small territory of India which 
I have called the . Eastern frontiers is a continenr in itself. 
People inhabiting these regions even to-day consider them- 
selves distinct nations, and it is for that reason that I have 
on several occasions in the course of this article called their 
little territories, countries. 

It is my belief that one of the biggest problems which 
faces India to-day is Indianization of all the races and people 
of this country. The sooner we shed our parochialism, 
tribalism, racialism, provincialism and even nationalism the 
better it will be for this country and for the world. There is 
no room in this country for more than one nation, as there is 
no room in this planet for more than one world. I, therefore, 
look forward to the day when all of us, East or West, North 
or South will become one. 


lm 
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EXPERIENCE IN. INDIA WITH THE COMBINED 
HARAESTER-THRESH1R 


Mason Yaush. 

Agricultural Engineer, Allahabad Agricultural Institute. 

the* S S f' n is P erh ,?P 3 the m09t important single item m 
toe food of people all over the world and particularly is this 
bo m India. A large proportion of the land is occupied by 
food gram crops and a large part of the total agricultural 

S food g?a^ 6d ^ famS ° f lDdia is U96d for «S growing 

Of the various items of labour involved in produeine a 
inaund of food grams, one of the large ones is that, of harvest- 
ing and threshing. Not only is this operation important 
because of the amount of labor it requires but also because of 
the necessity of getting the work done in a short time Once 
the crop is ripe for harvest, delay results in loss of grain ami 
deterioration m the quality of grain and straw. If r^n 
ocoura the crop may be heavily damaged or a total loss. Even 
J er harvesting is complete and the crop is on the threshing 
floor there is still danger of damage or loss from the milk of 
maeots and rodents, from damage by rain and from total loss 

h?m!fr aB - th . re3kmg a . uti sfcorin » away is completed. The 
fa 18 alwa P a time of hurry and anxiety until it 


iturai institute has had to face these difficulties 
r farraers aa(i zammdars in India. In its own 
always been difficulty in getting enS 
j harvest by hand methods. With incroSi 

vS the aD diffi ltl f t tbe f demands of war installa? 
J Ulty Setting labour has in- 

I S term^^ C0 ^! dlt v 8 ’ the P™0 has also 

the cost 
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. alao true that soma authorities trace the real Win. 
mug oi tne agriculture revolution to the invention of the 
reaper and tne power threshing machine. It is true that some 
progress had been made in the design of better ploughs and 
other simple cultivating implements but they had not attained 
wide popularity or awakened enthusiasm. It was of little 
value to a man to grow more crop than he could harvest and 
care tor. It is said that the limiting factor in agricultural 
production in America where there was ample land, at the 
time of the perfection of the reaper, was the area which could 
be harvested* The development and wide marketing of the. 
reaper gave a great impetus to the development of better field 
implements, a development which is still in progress through- 
out the world and which has already profoundly affected the 
course of civilisation. 

It is but natural therefore that the Institute should have 
studied fcae possibility of improving methods of harvesting 
anu thresamg, \er y early ia its existence a sweep reaper 
was secured but its use was soon abandoned. Tia-tni* annfimi. 
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the Heads of the crop, leaving most of the straw standing and 
delivering the heads with short straw into wagons or “barges” 
which travelled along side at the same rate as the header. 
Where large areas in big fields were to be covered and where 
fI |* e 8 ^ raw y as . no va ^ ae > these headers were very useful, 
i liey got the grain at a minimum cost and the cost of thresh- 
ing the heads only was much less than when the whole of the 
at r aw was put through the machine. They never had any 
chance of adoption in India because they were not adapted to 
small areas and because of the value of the straw* 

A few binders were imported and tried in India. So far 
as cutting and binding the crop was concerned, they func- 
tioned all right but were not adapted to small fields and the 
twine was a difficulty. A special manila or sisal twine not 
made in India was required,^ The importation of this twine and 
ensuring that it was available in the necessary quantity 
without having funds invested for a long time in surplus twine 
proved to be impracticable and the binder never attained any 
real popularity. ' : 

. Even before the binder was perfected, a few combined 
harvester-threshers were built in western America, machines 
which out the crop and fed it directly into the accompanying 
thresher . where it was threshed and the grain cleaned, the 
Straw being discharged at the back and left on the field. 
These were large and expensive and attained little popularity 
until the internal combustion engine was developed to a high 

state and applied to the small ami medium sized traotor. In 
the early 1920's small-— by previous standards — harvester- 
threshers were designed and brought to a fairly high state of 
perfection and came into wide use. Their use spread rapidly 
so bhat now more grain is harvested in western countries 
including South America and Australia, by combine than by 
all other means put together. More recently smaller ones, 
even as small as (three and one-half feet) cut machines 
have come into use. These are generally pulled by, and 
powered m well, by a tractor. For the farmer having a tractor 
already, they coat not a great deal more than a binder and are 
decidedly preferable, m some cases making it possible for one 
man alone to harvest fairly large areas and to thresh the 
grain as he goes along. These machines, like the binder, are 
pulled behind the motive power, cutting along the side. They 
knock down considerable grain getting started. In very large 
fieids and whet© labour is very expensive, this can be tolerated. 

In small fields and where the value of the grain is Mph I 
compared to the cost of labour, this is not economical and the 1 V- 
field should be started otherwise. ' - 

= Pf ;■ ; if iff f ifllll 



' 

. V ^ : ■ 

^ ■ ' ' ' , ' ' ' ■ ' 




£ A stlli aore recent development, within' the last 10 fears 
fe?6a™«!t. 6 SBlf-propeHed ” Mobile. This has th/saraa 

Son S rt,V® ““ tha * il ? uts •** thrarti*, tho 

fni'nislifto nnS’’ k 0ne eng,He on or m the combine itself 
filmit ^ ?r P f — th to °P erate the machine and to move it 
bent; in ^ 3 it, the cutter bar can 

f f 1 Ule maehmaa nd can thereby cut its own 
path through the crop. While its teehnical miccess is no 
longer questioned, there is still question about its economy at 

as 4 .-? “ 6 , P“1W >yp0. The m-nnuui sto oo^r 
Sf? about ?' wms a! this is ths narrowest: wheel trahk 
which will give sufficient stability, 

w T , h ? Engineoring Department of the Institute has been 
‘ the development of the combine for some years as 

possibly offering the best solution to our problems • at w 
it seernea fine one thing most likely to be adaptable ’to Indian 
conditions generally. The small * a n — 
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t includes men loading straw. 


Our own machine was received in time for- the 1948 har- 
vest season and was used on wheat for a total of 93*5 hours 
on m area of 24*68 acres giving a yield of 194*75 mds, of 
graia^ and 388*75 mds. of Ilium. The length of time the 
machine could he used both this year and in 3 947 was limited 
by the very small amount of petrol and tractor fuel available. 

Again in 1949, the Massey Harris clipper was used on our 
fields for a total of 20 days covering 53*8 acres with a yield of 
478 mds. of wheat and 173f “cartloads’ 5 of bhusa. (The 
weight of bhusa is not available.) Further details of ope- 
ration are shown in the table below : 

aaaaa Table Ho. 1. (vi aaaaa 


i 

A Af AA A, yA'A A AAA -A. : AAAA:AyKAA . j 

1947 

; .yI94S 

1949 





Area harvestei-— (acte.e)..- : ; '■ ■ 

■ '49-28: 

• .24*08 

53‘8 

Grain tb reshe &—(matmtk) 

a 805-00 C 

194*75 

478 

<*«r : 

.) ©89 jpads. " 

388*75 mds. 

11 3$ carta 

■ yiMjS .^orfestf; ■ ;.V 

126 ?5 1 

..hours 

11 days 

20 days 


89 gal. 

I 82 gal. 

174 gal. 

Power kerosene »«* 

138 gal ' ; 

!v ... h t r;;' ;y 

**«. a 

Lubricating oil ' 

. . 

S&i- 

gal. 

Grease, ©to. 

i'j ■ .'.A'-] 

" 

18 lb. 

Labor for operation of machine 


127 13 0 

250 8 3f 

Cost per acre ... ... 

11 8 9 

17 10 1 

2G 13 8 

Cost per xnaund of grain 

[ 3 2 2 

2 3 30 

3 0 3 

Coat of harvesting hand per acre ... 


10 11 10 

*<*« 

Cost of threshing per acre, (sta- 

| • : : «« 

5 14 10 


tionery thresher). 


s A e . 

Cost of harvesting and threshing ... 

s«» 

16 10 8 

,(. ■ ■, «»* . 

Cost per rnaund of grain, threshing 


0 11 10 


pnly (with old thresher). 1 - 
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sees ,• with 

la^T d u\ aT Tl ement for the roIiers and webbing 

of mi ife* MmtM the stoppage in the field and the cost 

Howevei* 6 ^!^ 8 ?^ 38 *°i t3 l 0Tlb ^\ with the straw carrier, 

iiowever, it is considered that the trouble was due to poor 

«“! “ <"*■• »« » positive 

laok 5 STS ] 1S ° p ™ bab ‘? , ma i° P03»iile Hie raising of the 
°? ®? d ? f ihe ® IeT f tor which will be desirable. Otherwise 
no basie 0aail e° m the arrangement is contemplated. 

seeZ^efinS.lf 17 ’ ^ ? el . f ??P elIed ^pe of combine 

So tVr ^ y , th ® m v.f desmtble si the two m *iii 

f * reafU ^ atfcaohin S the earfc behind the 
f> 5- tjpv, ma whine aor was there any eonveni mi wav to -fit «, 

straw oarw, While in the table, She oo.,t £ ill % grain 

ana efhargeshng andthreshiagper as™ i a k om \ B loZ 




r ; f i, tiaav-ut ~7 , ,T: 6 ia snown as lower 

mih tbe P ul1 tm, it should bo remembered that the difference 
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combine, these_ effectively caught the straw as it came from 
tae maaaiBOv It was necessary -to have- iwo men on the eart 
to distribute and trample down the straw. Interchangeable 
tongues and yokes were arranged which could be easily ' M*A 
to ^the carts to allow a pair of bullocks to take them away 
It took about two minutes to detach one cart and attach 
another . atm get going again^ if the men worked fast* When 
the straw was light and the distance hauled short, one pair of 
animals could handle the straw. When the distance was* more 
the straw heavy and the machine operated well with no 
stoppages, two pairs were required and a fourth cart would 
have been an advantage. 

This method of handling the straw was effective and 

deSSl 6 w?! St !t far ;T m ftraw was concerned, 

definitely better than the canvas method. It did hamper 

the ^operation of the combine. Without the trailing cart, lie 
combine can be backed, worked into corners and bandied very 
effectively to get all the crop. With the eart, it could hi 

t^fwithlL^Tt Sh °n dlstaQ f 8 wit !f 1 u6 ^ttin§ into difficul- 
ties with the uaih It was only possible to turn to the right 

♦bedffft ° m i * lef * y , U l n m combine bag chute was fouled by 
tho oart. this would have been remedied by a longer bitch 
o the cart but this would have entailed a longer straw ear- 
rier more spillage at corners when the turning combine tended 
swlI Jg the carrier to one side of the cart and other diffieul- 
s£w. : 0 n ?n S6nt n ? basio improvement in the arrangement 

seems possible or at least feasible. 
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is made up in the greater cost of handling the straw with the 
pnJ type. _ is is also to be remembered that costs of labor 
and materials rose steadily during the period of the tests 
which yyould acoouiit for part of the diffeieheei 

Does the combine make bkusa ? The answer is “no” in 
each ctiso. The straw is broken somewhat, hut less than by 
the sta lonary taresher and even the stationary thresher does 
not make 'acceptable bkusa. This is a disadvantage for which 
no immediate remedy is seen. The problem is still being 
studied as to how a really effective bkusa making attachment 
can be added but so far no solution has bean ’found. The 
straw is treated in two ways at the Institute for making it 
*?■, acceptable teed® Some of 4 iky most of the combine straw 
this, year, was put through a silo filler (large chaff cutter) 
along with green napier grass or other succulent fodder. 

some of the juice 

o* the ioddei , t ue cattle ate it oven when not as finely 
broken or cut os is bkusa. Part of it, was put through a 
paper hammer mill grinder. -When properly done this will 
xuuLb a premium grade of bhusa which is /clean and very 
acceptable in the bassaar# It is also possible to have bullocks 
trample the straw after the grain is removed. It is commonly 
thought that the bkusa breaks better when the grain is still 
present and this is probably true but it is still possible to 
break it by trampling , without the grain. The use of a 
“norag” or an “oipad” thresher for ^breaking dhe : : straw will 
also hasten the process and it is quite in order to use them so. 
Making the bkusa can be spread over a longer period as there 
is less damage to it from raiu, less likelihood of fire being 
set to it and it can even bo stored unbroken and can be broken 
after the rains if necessary. Unbroken straw will take 
slightly snore storage space than bkusa but otherwise there is 



T* f. Q ™ ™ the yield of straw But will not be directly S 

one P maund nnr her * To ji lustrate > if *be yield in 1948 had been 
one maund per acre, the cost would have been about Ea 1? 

fad Ef 8W ; f 2/3/1 0. on the other hand, if the yield 

around l^ a 5 nna a s! na3, 06 ^ maund wonU h&Ye come 

f}lfi T ?® f Talue of tho method cannot be assessed directly on 

made In K *f pe * “5 of «"&>• certain tests 
S* d d,W l? 1 d J- : lt WaS reported that extra grain saved in 
W, Hn : k ; e9tog ; roCe83 would P a I Aw the Whole cost of 

carry out ke Xl ’ 6 . m ?/ orkin S ^mbine could 

delivering tht ^ pf f eS f laeludlfl S cutting, threshing and 
?®;i! “ } Lb g ? and straw t0 storage at the rate of 4 to o 

pernor? nl-dV 3 man ' day Is . bor demand of awuud 1 day 
w I /I tf harvesting requires around 10 to 12 man days 

mlrT Wh t]) !f hlQ P With huHoeks requires about as much 

SStanT t? ar 1X ° r V' S a * horta P of 3 b»b?r, this may bo more 
+ - P “ , tnaa Also, the harvest being one of the 

eC slhol^l *! in d ? mand aRd vben ifc is necessary to 

employment who ar? T“ aud womeu from industrial 
employment who are notfljpded at other seasons, the adoption 

intelrenofw-.i ^ mt deffiand ** lab'or andViduoe 
if ttoe Wlt]l ^dustnai employment and production. 

readwfor r ^n°li! repar ! (i at pre8 . eafc fco sa 7 that the combine is 
rW4y lm smml countrywide introduction into the villages. 
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hi -V% e . e ? sts P® r acre are quite different in the three years »t 
Sot +1 a S ° h& rea * aed that diff erent machines were used and 
^ f. e were different and that different items 

are included which are not strictly comparable. Partieuiwh 
the cost of handling the straw is not clearly shown, In this 
trial period, when many adjustments and some modifications 

stoli d be e kt^ e A t l6 l macbille > 008 ts aye higher than thev 
should be later. As changes were made in procedure as well 

figures*™* ’ 13 diffi ° ult t0 S et comparable 

In ^ is + tr „ u f , is 8hmn h y two possible comparisons. 
was 1 ^ 8 5 b i e .Tn t iqiQ ,i ^ r per a^e for operation of the machine 
7:‘Z 5?* * J 5 ! n i9i9 > ifc was Iis ‘ *7fi. In 1948, the consump- 
Zlt Pe ?. pe !. a fJ*-V 8 3#3 ? aiIoM > in 1949 « was 3=23 

to faetnVq ; f , Would indicate that the differences were duo 
to factors winch were not directly comparable* (The qaniA 
machine was used in these two years). 
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It is, with the few adaptations noted, ready for the use of 
large farms and for the beginning of experiments for use of it 
as a contractor’s machine in the villages. While it oan 
doubtless be improved for these purposes and can be better 
adapted > to the villages, it appears at present to be the only 
barvesting machine in sight which seems really adapted to 
general future introduction. It seems highly desirable that 
further experiment in addition to the continued use of the 
combine at the Institute, should be made with the definite 
object of making it available in some way to the ordinary small 
farmer in the villages. We intend to continue our experiments 
and are confident that we can in future get much better 
results than we have so far accomplished, 



. tHK AttkmnAh 

PLANT PROTECTION SERVICE W INDIA 

ISSIS Mohanty < M - Sc ‘ (Cal.), P?r„ D. (Loxd.}, D. I. C. 
(Loud*), Assoc, I. A. R, I. -(Delhi). 

Mycologist to the Government of Orissa , Department of 
Agriculture, Cuttack . 

Every cultivator who puts so much of his labour and the 
e^,re mto growing a crop, is always anxious to save it from 
the dangers of pilferage and destruction. A farmer who is 

, kee f 8» ard gainst thieves and puts a hedge 
around the held tor checking ttie entry of destructive animal, 
such, as stray cattle or wild animals. Sometimes, he is also 
engaged a .driving- out monkeys and birds which may also 
spoil the crop. Ihese are instances showing how a cultivator 

and e how H^tal 0 ^ f mgers tk;lfc come upon his crop 

ikl tfl » fc es steps agamst such enemies. Cattle, 
m EkeySj birds oi wild animals are enemies against which a 
cultivator does not find himself very helpless, 

_But there are so many other enemies small and big, visible 

H^fA U if 1S i i ^ e |/ lgai i nS i t w ^ ich a cultivator, under the present 
state of his knowledge he is really helpless. During the 

period between the sowing of the seeds and harvesting of the 

ei op, the plants are left exposed to the meroies of nature. 

gro ' Ymg period, many natural calamities such as 
tlood, ram, drought or cyclone may occur ; and against these, 
in human efforts can prevail. Similar is the case with pest and 
disease outbreaks. The cultivator may see the insect pests 
m the field and may know the cause of the outbreaks, but his 
ignorance^ about their life and behaviour makes him feel 
helpless, otill worse is the case with plant diseases, where the 

enemies nre invisible and the cultivator does not know why 

h?™tJp P } d T lG r , lmpp ?* the circumstances, lie resigns 

himself to his fate in the same way as he does in case of a 
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***** PROTEGOON SERVICE IN ttfOIA 

la India) due to insect pests s ' 

, s g S“‘ 6 i“ S If P!«ito is aboil 20 percent, or 

from iron to orl!°, f,‘T per J’ eM - Th “ e lw*. r- 
iiora crop to crop or with the type of insect r>r di fl « noo ■= 

ooonrnog to onr stored grains are also onorn 

V f 8 ?. 8 °““® a *>y 'osoot pests anc 

ajoided, India will have most nearly Su ffi, 

t ,„ ese l 1es * 3 and diseases have ■wrought h 

iiilP and' 3 !? p de p 

m u. P, s End serious loss occurred due to 
p h ®tif TV last J en f f famine in i943 is also ascribed 

disease 47 °i pa ? 4’ wb *f a 8 iiin *** due to a plant 

f>_ * 4u 1946-47, about two muhou tons of wheat worth 

X‘J r™ l Tn a, f \° J la f k rust diaoaae, which spread 

^.*; 1(ar ih , h nd 0ent . ral * ndia states. The effects of this 
^ av0 ^® ei1 reourriug, in the sense that as a sequel to 
thus ungous disease the cultivators have been forced to out 

ii iSlflTdolhf rf and th . e aor ®age fell from 29 Lakh acres 
itif 4 4 aKk V es m 1948 ” 49 in the Central Provinces 

f .P us tf Bre a P ^stances of disease epidemics occurring 
frequently and musing havocs in one part of India or another! 

Most of our common diseases can definitely be controlled 

and the measures that are to be taken against them are often 
feasible and ; economieal. Similar is the case with regard to 
tne pest epidemics. People are quite familiar with the insect 
pests swarming over the cultivated fields and destroying the 
mops like wildfire. The invasion by locusts is very much 
feared oy the cultivator. In India, they used to cause serious 
losses to our crop plants. The locust control organisation 
wnich was set up in the year 1939, investigated suitable 
eom,rol measures especially in the breeding areas of the locust 
:ma has been able to combat very successfully this menace* 
Jowever, such frequent pest and disease epidemics have 
mobilised the opinions of our thinking public that steps sho >ld 
be taken to avoid such disastrous epidemics, which may some- 
times leuu to a famine. The Bengal Famine Enquiry Com- 
mission also realised the cause of such crop failures and sugges- 
ted^ tnat plant protection should immediately be taken up as 
an important branch of crop production. On the basis of 
their recommendations, a Directorate of Plant- Protection has 
been established at the centre from the year 1946 and these 
- services are now being organised in different provinces. 

The Plant Protection Service is to protect the plants from 
any pasruoic afiuoks by insect pest or diseases. It has to 
control effectively the pests and the diseases that arc already 


and plant- diseases, the 
nearly 
may vary 
3. Losses 
So, if a part 
s can be 
i. Many 
the past. 
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occurring in the country ami also to save the crop from anv 
un fox eseen attac us. to stokI the latter, the entry of no vr 
insect pests or disease organisms into our country is to be pre» : 
rented. In the pasty unrestricted entry of plants and plant 
parts has allowed many harmful agents to get established in 
India, the familiar examples are certain obnoxious weeds 
such as prickly pear, lantana, and water hyacinth. In the 
same way many new insect pests and diseases have come to 
India and they stand at present as a potential danger to oar 
crop plants. If further entry of such harmful organisms is to 
be prevented, effective quarantine regulations have to be 
foi mutated and strict inspection have to bo enforced on the 
plants and plant parts that are imported to this country. Thug 
the organisation of a quarantine service has become one of the 
most important functions of the Central Directorate, feyer- 
theloss, the control of existing pests and the diseases which 
are already causing serious losses to our orop plants is aim 
equally important. 

Considering the vastness of India and the local distribution 
of pests and diseases, it is never feasible or financially prac- 
ticable, that the centre take direct responsibility for this. In 
this matter the co-operation of the respective provincial 
governments is. necessary. Provineeshave to assess what 
insects and diseases are important in their areas and 
against which control operations are badly needed. Moreover ' 
they have got to take steps against the entry of new pests 
am! diseases into their provinces. Thus the organisation of a 
regional or provincial plant protection service has become a 
necessity. The centre may help by way of finance, technical 
advice, provision and suddIv of maelun ftrxr and AKamioa fa T* 
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orations. Although the work of these services may seem to 
more or le, f mechanical, the objectives and the politic 0 < 
^provmeml organisations are as varied as tllse at the 

lire and they may hA noted as follows s-The Provincial 
■vice m ( | } to undertake actual control operations in certain 
?*> ( 2 ). t0 demonstrate, and fully and convincingly explain 

ate 11 IT ^ em r j ® f a COQtro1 “««!«, (3) to 

hate and organise work m the village areas and to provide 
lessary technical assistance, materials and equipment (l) 
surrey the insect and the disease position in the province 
to undertake field experiments oh the efficiency of two or 
oonfcroi measures against the same pest or"' disease.' (C) 
mudtain watch and ward service for the detection of pest 
disease attacks and to prevent the entry of new pests and 
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till: 


&d’f! 


Bordeaux mixture in a dried from Is now available in. the 
market and other copper compounds such as Perenox are also 
there as a substitute for Bordeaux mixture. Some weed-killers 
have also been manufactured. Therefore it is important for 
the plant . protection ■ servtco to make rapid field trials of one 
or more ot these chemicals against; a specific pest or disease 
and to draw up a spraying programme for the province. 

Some of the provinces such as the U. l\ Bombay and 
Bengal where the scientific service has received due appre- 
ciation* have already organised efficient plant protection 
measures. I ho others are also favourably considering the 
estabhshmentof such a service. However, those three "pro- 
f n ? ?e Sb " W ? substaatial mnh in plant protection. In 
IT* *v r C0!ltro i operations were directed against the pests 
a^dhe diseases of sugarcane and against the insect pests of 
Chtips fimts and the mango. In Bombay* operations were also 

fi.o ttidfT,! P* P “ tS “ Uhe dis<,asS8 *«««•»«. and 

Ist - l n ric f grass-hoppers. As a result of grass- 

wo?th J T l>aJ h3S SaVad 2 Iak?i »*««*& of paddy, 

spravecr\iln«t 0t fi nil> il- S 'i \ lhn 8^h .potato plants were 
or nnn ® t,be blight disease, bringing a return of 

nifm° Ti W °1 h 2 ^‘ lafchs of riipees. Thus measurable 
progress has been achieved by some of the provinces and this 

^ ‘ PPff* t0 tbe cultivators in general to initiate interest in 

doinu Tift)™ Tn t0 ^ to - kao ^ what these scientists are 
aoing m their fields and why. 




^;:^lRErNDKA/.;CHANI5UA, M.Sc. (Abyl Boi,) 

Jtesearek Scholar, Depart merit of .Botany, University of 
' Allahabad . w 

Every visitor who comes to Allahabad enquires about the 
.things'- thislto wads famous for. W h ile one introduces Allahabad 
one diaS::to : men tion guavas ov Alldhahtidi dmmi along with 

V ;■ . 'eh-afl.; tjtei -ja'o.O; of the rivers 

Gangs; and.. Jumna). - . 


The guava is not an Indian plant. It is: said that its native 
home is in tropical America. : In Cuba and Hawaii it is found 
as a weed and in: some other places it has run wild. Though 
the native home is in America, yet no great improvement has 
been made there and the guavas of that area are not famous. 
The guavas of Allahabad arc famous for their quality through* 
out the world. They hare a sweat smell, good size (f lb, in 
weight), and. a pleasant taste. Except the papaya, the guava 
gives the quickest returns after planting of any local fruit. 
It can grow on land which is too poor for the profitable pro- 
duction of mangoes, oitm.s, and other fruits. 

la the United Provinces the guava is perhaps the most 
important fruit plant. It is one of the hardiest, and can resist 
great heat and a few degrees of frost. At present it has an 
area of about sixty thousand acres in the U. P., and therefore 
enjoys the first position in comparison with other fruit plants 
except the mango (and a considerable portion of the area under 
mangoes is non-productive). 

Guava fruit is usually appreciated when eaten fresh. Some 
people like the fruit in a semi-ripe condition and others who 
cannot eat it in dessert form turn it into syrup and take it 
with cream, The fruit is also used for jelly making. 

Locally the wood is generally burnt or sometimes used for 
petty purposes by the grower. The wood is compact, hard, 
close-grained and fairly strong. At Saharanpuv fine carving 
work is being done with it, and beautiful patterns are being 
inscribed on the wood. The wood takes a beautiful polish. 
Small articles like pegs and tool handles are usually made. 

■: The cultivation of the guava is mot' very, difficult and it 
grows even in hill)’ areas. It has two fruiting seasons, «.e., 
winter and the rainy season. The price of the fruit is not very 
high and therefore the guava is within the reach of the poor, 
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The guaya, which is so important to our province, faces 
na&ny horticultural problems common to all fruits i.e, 
propagational, irrigational and manurtal. To tackle the above 
pro ole ms it is necessary that investigations should be carried 
on m different localities. Besides the above horticultural 
problems, that regarding the genetic^! improvement of the 
plant remains no less important. The geneticai improvement 
ot the plant is essential because the quality of the fruit is 

m 1 ,/ *, 8 . ed °“ tll ° 8 oa0tioal constitution of the plant, 
iaereiore this problem requires immediate tackling. 


. ® urla & recent visits to local orchards, the author has 
\ n « g f 1 ? ra ! ! 00me . aoross the complaint that the .quality of the 
Allahabad guava is deteriorating. This naturally gives rise 
to the question why it is so. The answer appears to be the 

nknfe°/ifi Per 1 kn0Wl f? g6 am °“f tho gtowera. The trees 
planted are largely seedlings and show great variation. There- 
fore any mass plantation of guavas without careful 
selection and vegetative propagation will lead no doubt to a 
. larger acreage but not to real improvement of the plant 
JLtsefh It has been observed that sometimes different typos 
ot hurts, gg, f smooth as well as warty ones are produced'' on 

b *f n - 1 ° f • hQ pkQ - L The causes of the produciion 
oi such, fruits is an mter©stiag problem* 

There is another problem which is drawing the attention 

focfK STlfh 1 & f a - SS < dV / mS f gaava P lants iu various 
W O - - xlf } U | aba ^ i8 r !;akm I P laCQ - A similar condition 

beeii htmlml fay Luokaow University investigators w 

no method of controlling the disease has been announced! 

, t E? r th . e ako * e P ro ^ leta3 very important that a detailed 
cytogenetical study be earned on. In England, con tinned 
SjHHHjj • oytogoneuoal researches on fruit plants particularly those 

t the g :r a *“*«*•» ® ubus > 

thrown light on the origin and mechanism of reproduo- 
hi I tiou Of many of those fruits and have helped in the classiaea- 

The guava has mmilar problems ; hence a detailed cytogenetical 

WSste'prbpSr o€hd, 'real imncnvumfiiif : C : : A-hk 


Only during the last war did the American peon]* realise the 
importance of this fruit : they came to know its high vitamin 
I C content. According to J. E. Coit, guavas have 4 'to 10 times 
: higher vitarmu content than orange juice. The necessity: of 
f Vitamin C for the body needs not to be emphasised here 
iherefore it is a cheap source of vitamin G for the poor people 
■ or our province* 4 4 F 


THH GXJaVA I PEIME FRUIT OF A I, lj A3. A SAT! 

Bealizing’.'tlio' need of such an important study, cytogene- 
tical studies on the guava hare been started by the author 

At present he is engaged with the collection of data about 

the various^ types of guavas in different places of India, as 
* well as with the chromosomal studies of various types of 

;bguava ; 'wjhieh..are locally grown,:-: ' > 

Other studies such as the produetion of new plants hy the 
use of hormones and colchicine, are also in progress. It is 
expected that after five or six years of such investigation 
on the guava, some real improvement can he attained which 
will really benefit the guava grower and the fruit industry 
I particularly of the Allahabad dis trict and the whole of India 
in general. b:b ■ bbb 
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THE ALLAHABAD FARMER 

THE SCALE OP THE AGRICULTURAL (JNIT® 


ingsJaught To agricultural economist, 
sa mto ^ this problem of the scale 
Mut, is that the term « size » neei 
they are warned that the number o 
nd is measured is not 
business. The amount of 


an infallible guide 

ZuZz i:~ w »“»- -w; * - -’voSp^:: 

the av’ailTbility of°S lindt- * tng°' All 

and acreage alone is an insufficient guide. f 1 

n ^ at ? /6 ar . G f, ao . eti evon “ countries with a modern 
economy, is an intimte variety of sizes, SO me of whid T Z 

S tL°L^n 0a • OTI> i ‘” ati0D ’ "*• with uo- other justinT 
tioii than that they just happened that way at some date and 

have never changed. Or, if they have ehaige^ their diannet 

* eW » S 

should think millions of farms over many countries ami many 
years— some attention has always been given to the eomnaratiVn 
results on different ai« ? of farrns. ZLnd*Tif yJS took i repi"! 
oentcitiv e sample of agricultural eco nom ists from a number of" ■ 
countries you would find that they wore not unanimous even on 

*£ t 

ZtS£ gw ”£ tcM b,1S^ 

^iS*r? pISSSttKl ^ 


at High iu England 

our readers bv J, (i, Short, 
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specified boundaries and a measurable area. Also in dealing 
with, the iuobnclusiveness of the evidence about one size being 
mdre efficient than another I have been talking of the best of 
book-keejnBg showing in financial terms what return the 
farm has yielded in the year to its , operator. That does not 
necessarily; mean only the monetary return. It is an attempt 
to translate all the material returns to the operator and his 
family in so far as they are translatable (and are successfully 
translated) into financial terms. And the material net pro- 
ceeds for this effort are a primary consideration for any farmer. 

It is time for me to introduce an aspect of the question 
where there is perhaps as much disagreement, but where the 
lines of disagreement are much more clearly marked. I be- 
lieve it is true to say that the very acute controversy which 
chronically exists over the scale of the agricultural unit does 
net arise primarily on size at all. It arises on something that 
is more fundamental than the counting of acres or the 
measure of profits. 

What is this fundamental f< it v ? Eastern Europe thinks 
of a unit of some 10 to 25 acres ; and Denmark one of, say 
40 — 80 acres ; Americans are not excluding farms of over 
1,200 acres. And all with complete unanimity and, strange 
to say, complete consistency uphold the small or medium farm 
and condemn utterly the idea of farming in largo units. What 
they defend after all is not size as such but a structure which 
sets limits to size . The limit of size might differ according to 
conditions, but on the maintenance of the structure they are 
unanimous-- ’and one must add, adamant. 

This structure I shall refer to as the peasant-type structure, 
I use that ponderous phrase because Americans and Canadians 
and no doubt other countries which consider themselves modern, 
resent being called peasants, and, of course, a middle- west 
farmer lias little in common either in techniques or outlook, 
or standard of living with the peasants of Eastern Poland or 
Southern Italy. But in the essentials to which I _ refer, the 
peasant holding is the same as the family farm which is the 
torn our American countries prefer. Perhaps I ought to 
say, that is the ideal which is the same iiy both cases, 
because in practice every where, even where it is the ideal, 
many farmers do not achieve it. 

- ' The ideal structure which is so widely upheld^ is one in, 
which the individual farmer combines in himself the roles of 
landowner , capitalist, farm worker, and farm manager-— all 
the factors of production united in the farmer himself, so 
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much a. 1,200 acres. But the essentials of the structure 
.he same, and these are what the economists unite defend. ‘ 

of ,. the ,Bat “ rcs of industrialism has been to diff»rer, 

aaf s.i“S 

agrarians believe that we are lost from ih, L* k \ S reig ? 
therefore damn^ Aat £ ,1 , 1086 * rom the true faith and 

understand its® essentials axiomatio-that we must 

«***"“*» and 
is Ymy common for folks to ’ Su /^ leri ^ economy. It 

means' self-sufficient famine - thikV *?' t - peasa ! 5t farmin g 
one’s own household. You will find Am ^° mg primarily for 
who declare that their farming * f‘ raouoans an<i Canadians 
it produces for the market and 

only has to remembor Denmark ami lf,au k i taiie 

peasant countries to app™'ate n-f t “ “T"* ** *“*>"> 

.elf-sufflcionoyncedaotbe s™" Z •“““ 600mm J' a “ d 


the aha ha bad fakmeb 


that iii practice he is neither landowner mm in h\.t i i 
or manager in! a peasant, a « la, l ■ " ’ 

Z ma "\ T ?\-° Ct *»* h ° i3 f0 b » «U ^ these ofea^'HSi,: 
the scale, of his operations : where land is scarce he cam of 
own much land, or it may be that his capital it too «l if * 

especially when he is poor and ^ ^ ^ 

primitive, he cannot work more than a small ™ Vi 1 * * 

one end the limit*, flhf tvietr ik-'A a /» c <it6E* Thus at 
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First : it is claimed that it gives the optimum of good 
ft technical working-— not necessarily the best in terms of effloi- 
' ency that might hs got in some circumstances by other sys- 
l terns, but the best all-round in all the varying circumstances 
||gb withr which farming has to contend. The basic reason behind 
this is that soil and stock need a personal care amounting to 
1 affection, and, it is argued, you can only got that in true 

! measure from this highly personal type of structure. 

| Second : it is claimed that it provides the stability and in- 

dependence of economic existence which, in turn, are essential i 
j («) to good long-term farming (h) to the host kind of life for 
the cultivator himself'; and (<?) to an economic stabilizer for 
the community and the cation as a whole. The claim is that 
the peasant-type structure is somehow independent of the 
vagaries of the money economy which are the curse of modern 
industry and trade, the speculation, the uncertainty, the 
; dishonesty of money-grabbing. Agriculture might be at the 
W mercy of God and nature, but, thank the Lord, it was a life 

f free from the evils that man had created for himself in Indus- 

j try and trade, 

f . Third s it is claimed that it is a life favourable to the 
; simple virtues, and that for this reason, in the aggregate, a 
peasantry is an influence which nation can do without if it 
is to be a sound, unaggressive democracy. In argument, all 
these three claims get mixed, especially the second and third. 

On the argument for the virtuous life, I am going to leave 
you to express your own opinion. My experience is that 
most people at times have this nostalgia for the simple life, 

; although, as Dr. J. F, Duncan delights to point out, most of 
?¥' us have left it when we had the chance and in practice few 

■ ever return in their working life. Whether that is a con- 

demnation of the way of life or of human frailty and the 
failure to pursue the virtuous path, I shall not say. The 
argument about independence is, I feel, very deceptive in 
modern times. It rests on an assumption that the peasant- 

type economy is , substantially independent of the money 

economy which dominates industry ami trade. That seams 
: ■ . to be harking back to a belief in a self-sufficiency economy, 
yd y. which has ceased to exist in developed countries and which, 
if it did exist, would not provide that well-rounded standard 
of life-— however simple— which the peasant type economy is 

B claimed to provide in. good measure. It is doubtful if this 
claim to substantial independence is so very well founded, 
y ft looked true so long as the general economy was moderately 



But if ife were true that the peasant economy is largely 
independent of the general economy, is it .a wholly desirable 
situation in a modem society ? Is it not essential that the 
forces which adjust a community’s economy should bear upon 
those who conduct its agriculture as well as on industry 
and trade? These are questions which require discussion# 

But although it is at least arguable that the disorders of , 

the general economy were a test of peasant independence | 

which it didn’t pass, it did not alter the conviction of foreign 
agrarians. In some quarters, it strengthened it, 

I have dealt on this issue of the peasant-type structure 
and have put its case as fairly as I could because it is so 
enormously important. It is deeply erabeded in the faith of 
such an overwhelming proportion of the world that it is 
inescapable. It is something that must be taken for granted 
nearly everywhere, and it would take a revolution greater 
perhaps than any we have had, to alter it within a genera- 
tion at least. ;J: 

As a word of caution, note that I am not saying that we w 
could not do without the peasant-type structure. It, is at least ' 
arguable that technically, economically and socially we could. 
‘What is inescapable is the profound faith amongst: agrarians in 
most countries in this peasant-type structure. If it were not i 
for this dominating factor we would expect a strong movement 
towards an industrialized form, large units which p&&&j$ted 
the employment and organized use of numbers of skilled 
wage-paid labour ; which could utilise machinery and specia- 
lized capital in other forms to the maximum efficiency ; which 
could use highly qualified scientists ; which could" get the 
benefits of large-scale buying and selling and processing, for ■ ^ 

There has always been a good deal, of exaggeration about ^ 
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healthy— -without necessarily being unduly pros parous— be- 
cause the dependence of the peasant on the general economy 
was not thrust into prominence. In those conditions peasant 
agriculture could put up a resistance to the forces of the 
general economy and survive. But when the general economy 
was hit by a slump, all countriai, including those most 
conspicously organized on peasant lines, were seen to find it 
desperately necessary to adopt every device of protection for 
the benefit of their farmers. That does not sound like an 
automatic independence of the general economy. 


.m 
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ridicule. Tlie picture of the very large farm run on highly 
industrialized lines gives the practical farming man a sense of 
unreality. Ho one has ever analysed satisfactorily-— in 
contrast to the peasant-type structure— what are the features 
of the industrialized alternative which are compatible with 
good modern farming. Farming is an intimate business. It 
needs Intimate deeis ions which cannot be postponed for refer- 
ence to a board meeting, or to Whitehall, or even to a busy 
managing director who has other things to do. There is an 
intimate personal something in farm management, although 
it, is nothing like so intimate that it is lost if a farm gets 
bigger than five acres, one cow, two pigs and a dozen hens. 
It may, however, be lost when the undertaking gets so big 
that the manager loses close personal touch with all that is 
going on, : n practice that point may be reached somewhere 
over 10,000 acres, and the number of farms of that size is 
very small. Where the exaggeration comos in is when we 
realize that to make all farms even 500 acres —which is a 
long way short of 10,000, but which is big enough to give 
some advance iu obtaining the advantages of size — would 
mean a great agricultural upheaval even in this country of 
comparatively large farms. In England and. Wales by that 
step (i.e., making all farms 500 acres) the number of holdings 
would have to be reduced from 384,000 to some 50,000 
There would be some argument about that. 

In conformity with what I said earlier, the alternative to 
the peasant-type structure Is not size as such, but a form of 
organization. The essentials have not been satisfactorily amt- 
lysed, but iu the main they turn on the ability to divorce the 
various functions from one another, so that laud, labour, capital, 
and management can each be handled in its most efficient way. 
That all too brief definition must servo on this occasion. 

I revert to the point that throughout a large part of the 
world we have to proceed on the assumption, of the peasant- 
type structure.. It does not mean that the believers in this 
system are satisfied (a) that all peasant farms are big enough 
(b) that they must be unprogressive In technique. Very far 
from it. In most countries, it is generally admitted that for 
modem progress most farms are too small, and in soma coun- 
tries a disastrously large proportion, are totally inadequate to 
give a man even a bars living. In Europe agrarians arc 
greatly exercised over certain large problems of policy which 
are very closely bound up with this subject and the solution 
of which would enable agriculture to make considerable tech- 
pipal apd economic progress, '■ " ; ' ; Vp' ' . 
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s traction type. Triers will also be muoli that is of the purely 
regulative type of institution. All or nearly all of these are 
devices made necessary because agriculture itself is not indus- 
trialized. This part of my subset is being skimmed with 
scandalous brevity, but I am mentioning it so that it may not 
be neglected in discussion. 

May I just wind up, in so far as a talk of this kind can 
. ever be wound up, in this way : — 

. So™ 6 of you are concerned with areas and conditions where 

developments is far behind even the low minimum at 
which my academic approach starts. But ultimately you have 
this issue to face whenever some modern progress is atteinp- 

Put it in these questions — 

(ij have wo to accept this faith m the peasant-type 
structure as inevitable, and make the best of it by 
one device or another ? J 

("') Should wo iighii it and hope to persuade agrarians to 
take a freer, more industrialized attitude towards 
the land and farming ? 

(3) Should we try to side-step it in the hope that time 
aud circumstances will alter tilings, particularly in 
the hope that a growth of industry drawing off 
population from the land to produce an ever-inoreas- 
ing quantity of goods and services for higher 
standards of living, will t end ultimately to the 
abandonment of the peasant idea ? 

(4) Or— and some of you will wish to put this right up in 

the front— do we believe that the faith la the 
peasant-type structure 1?. right and, therefore, should 
be preserved almost at- all costs ? ' 

But— and this is the central, purpose of my paper-— we 
should be clear about what it ia we are pinning our faith to 
it is not size as snob ; it is not self-sufficiency" : it is not 'a 
nostalgia for some golden age whan men lived nearer to a 
state of nature. It is relatively easy to form a modern opinion 
on any of these. 

It is a type or organization, a way of holding land, and 
property; of rewarding toil; of applying capital, all in one. 
That is what we have to make up our minds about and it is 
.not so easy, , 
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BACK-CROSS METHOD INF PLANT BREEDING* 


h0Y > B.bc. (BHD), -M, So. (Camp.), AMSS (USA) 
Horticulturist to the Government of Bihar , 
Introduction ?— 

Considerable work has been done in the field of evolu 
of strains of different crops by the common methods of sc 
turn and hybridisation with appreciable success, but the p 
ross^ in this direction has boon remarkably advanced 
application of the recent back-crossing method. Harlan 
d ope (1922) f pointed out its probable value in small si 
breeding, and stated that it has been largely, if not entir 
neglected in any definite breeding urograms to nroflue.H ■ 


geny of specific types, They suggested the probability that 
there were many instances in which back-crossing would be 
or greater value than the more common method of selecting 
during the segregating generations after making crosses. 


One of the ways in which back-crossing is 
valuable is in adding disease resistance to a varit 
commercially desirable in all other respects. 

Review op Literature 

■ i .? risgs C 1938 ) 1 Suggested that the back-cross, n 
in the transfer oi specific characters, such as re. s 
diseases and insects, is based on tho simple fact’s 
zy gous population back-crossed to either homozyg 
would become homozygous for the genotype of th 
parent. The proportion of homozygous individm 


3 Jg^ s f «r £4 a factors entering the cross 
recurring homozygous parent in each of ‘ 
gene rations cal mated from tho above formula 

US A* 18 ™ P8pSr f ° r th ° M ^ 0, degr99 ia ^ SmltJ 

t Figure indicates literature cited. 
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Table 1 ■ 

Percentages of plants homozygous for u n ” factors entering 
a cross only from, the Homozygous Recurrent Parent ( from 
Richey), ff 


Humber of gene rations of back- pollinatiug, r 


Number of 
factor pairs 


Rickey (1927) 12 , also gave a summary of the number of 
plants required in F 2 and the first baok-eross generation to 
obtain a single individual with tbe required genotype when 
one to eight factors were involved. Those which are calcu- 
lated on the basis of independent inheritance are given 
below 

Table II 

Progeny required to have one Dominant Homozygous 
Individual (from Hayes and limmer). 


Number of factor 


Method 


F|. backworcssed to ' ■ 2 4 ■ 3 ‘ 16- 

, bomo^goua domi- • . > 

. naut* 
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• t ? W? ol ?? rly ' 8h0WS iUt witlx the difference of 
xj’ ' i° r pai . rs r 1 ^ ibe parents the calculated expectation in 
Ta is only one individual out of every 1,024 with all 5 f aetor 

|tA Af , a dotninant homozygous condition, whereas for the 
i.t back-cross generation, the theoretical expectation, is one 
out of every 32 that contain all 5 factor pairs in a dominant 
homozygous condition. If more factors, say 20, are involved 

if th^fon 1 ? pr °S ra ! n > the problem becomes complicated, but 
if these 20 factor pairs are inherited independently in a bach- 

tSs cSf°f am, t , there 18 3 fapid filiation of those charac- 
ters coming from the non-recurrent parent except the desired 

been 01 r ° bqracters for which the non-reeurrent parent has 
lrZZ dm TO^ ^der question. With each Z 
m i, ,« * genotype of the non-reourrent parent is reduced to 

and'ft/h Z ch f raetP A S hl f sha P® aud size of the seed color 
ar,t i/ri ^ deS3Iabe ch f aoters - Thus in five hack-crosses 
•22 l/b : of ihe genotype does not possess the character of the 

^ °J co . mm0rCG whiGh has retained by selection 

at the same tune, the important desirable characters of the 
aon-recurrent parent with which it was crossed in the begin- 


assumed zi motor pairs governing yield, 
quality, adaptation, own character and resistance to stem rust 
in the cross, Hope and White Federation wheats. In Fo of 
such a cross the White Federation genotype would occur onlv 

4 > S98 ’?«.»M« individuals A l sioTZotl 

population would require over 50, Oi 0,000 acres of land which 
is about the area, normally planted to wheat in the U.S.A. 
1 his is really a complicated problem to be solved by segreaa- 
tion ^program where there would he 2,01)7,152 homozygous'' 
gwf Tr r WhlCh a J e aI] differenfc - If the above bybrici are 
will bt hL generatl0n ^ .half of the population 

will be homozygous^aud equally divided among the genotypes 

? Wr.i a6d ab0Ve * If » lustf,ad > I )a °k-crossing is practised ?nd 

are^nt Thf! XlS< f 8 Same reourreilt parent will be 
present. this is a great advantage to plant breeders, 

be S/wST 07 Wh i? h tbe recessive back-crosses may 

be made will depend on the ease with which the character to 
be transferred can be followed in hybrid population. In manv 

enr o ? the Trsf 0 bff 6SS ° an ^ made selections at th? 

cross thfmaf/rtl * Ck " er0S9 ; ^ fter , third or fourth back- 
cross, the material is so nearly like the recurrent parent that 

“ thM «» inferred 
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1 Much has bean and can be accomplished in, the direction 

of evolving disease and insect resistant varieties by back” 
»? crossing program. This method is admirably suited for such 
improvement. Even the characters such as yield or quality 
|Sfc;hpittp-be'': improved to a great extent if one parent of the hybrid 
^ is more desirable commercially than the other. 

It will also be necessary to consider the question of linkage 
in back- cross method of breeding. Linkage between favour* 
able factors would be beneficial to the program of improve- 
ment^ and especially when it is known, larger population 
pi should be grown. Success iu obtaining any desired combina- 
tion would be inhibited only if the factors concerned were 
linked so closely that no crossovers could be obtained. This 
would be equally inhibitivo under any other method of 
breedi ng but any given linkage would interfere less under 
‘back pollinating than under selection within selfed lines. 

Example op a Back-Cross-— 

^ Specific plan for using back-cross on one crop, as an example 

of the method. 

(a) Review of literature on B lackey e (eowpea) improve* 
merit on Fusarivm wild. 

The project of improvement of wilt resistant Blaekeye 
beans (eowpea) in California has been cited as atroxampie in 
this paper. Gowpeas are called peas in the southern United 
States i In California the one type grown is known as the 
Blaekeye beau. In the southern tJ.S.A., where oowpeas ate 
more generally cultivated than elsewhere they arc used as 
snap bean pods, green, shelled peas, dry beans and also as 
forage and eovsrcrops. With the _ increase of Blaekeye pro* 
^ duction in California, diseases to which the beans are suscep- 
tible begun to appear. The most destructive and virulent was 
Cowpea wilt, caused by the fungus strain Fusarium Oxijs- 
vorurm f. tracJkdphilum which is specific to eowpea only. 
Other diseases such as root-knot nematode and Solerotium 
rot are also quite common. Sometimes the wilt attack has 
been so severe in California that entire fields have wilted after 
some period. 

Xu 1929 Professor Maokte was assigned the task of brooding 
Blaekeye beans resistant to this destructive disease and lie 
came to tlic rescue of farmers with the will-resistant variety, 
Blaekeye 5. liSflSlfllll 

|| In his breeding work he used Iron Cowpea as the resistant 
H| | parent after testing for resistant stocks. iu the nursery.;' The- 
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Iron Cowpea is unlike the Blackeye in many characters. It 
is a bit late m maturity, unusually viny and has a very hard 
small brown seed unfit for human consumption. Blackeye is 
early m maturity, and yields a high crop of very large white 
coated seeds with blackeyes, quite suited for’ human con- 
sumption, 

Mackie (1946) 11 made crosses between Old Blackeve and 
Iron and tested the Fi and succeeding generations in a heavily 
infected sick soil. He used Blackeye as the female parent 

B!oJ°il°7 e V he ? eth0 J d 1 ° f 1 back ' crossin S Pi to California 
Blackeye. He continued buck -crossing to the fourth and sixth 

generations and carried further only those crosses made on 

disease resistant plants. The Fj was black, showing domi- 

nance oyer brown seed color of Iron, but the desirable seed 

coat character of Blackeye _ was restored after back-crossing 

and rigid selection. The Tiny character was domniant.aud m 

to J lx , tlie oval,. upright types of Blackeye as it 
was recessive.^ He also selected some viny types for forage or 
?.overcrop varieties. Disease resistance was found to bo 
iommant oyer susceptibility. The number of factors involved 
.n disease resistance could not be determined as many diseases 
were involved. Thus beginning with the fourth and sixth 
back-crosses, thousands of disease resistant selections were 



BACK-CROSS METHOD tN PI* ANT BKKDINQ 


Fiisarium Gxt/sponum f, iracheiphilmn is a serious factor 
in nearly ali the sections of California where Blackeyes are 
grown. In many cases the soil lias become so thoroughly in- 
fested with the wilt that the growing of Blackeye is no longer 
profitable. The increasing severity of the disease has forced 
some growers to use new areas for growing Blackeyes in 
California. 

Orton (1902 and 1909) 7 & 8 said that the Cowpea wilt does 
not appear until the plants are about six weeks old. At first 
a few plants are noticed throughout the field with pale green 
flaccid leaves, which soon turn yellow and drop from the 
plant. The plants showing the disease early in the season 
usually die prematurely and fail to mature seed. As the 
season advances, more and mote plants show the disease 
as evidenced by their dwarfed condition, yellowness, and in 
many cases death of the infected plants. When the stems of 
such plants sre examined more carefully the vascular system 
shows a dark-brown mass of disintegrated tissue with only 
the outer cortical area showing evidence of life. The vascular 
discoloration often extends throughout the plant. Since many 
diseased plants mature seed, the possibility that the fungus 
responsible for tho disease might be carried with seed is 
likely. 

Generally the fungus enters the plant from the soil through 
the smaller roots and grows through the water ducts of the 
skin, until it may he found in advanced cases, even a smaller 
branches and petioles of the leaves. The mycelium is nearly 
white, but it causes the walla of the vessel to become deeply 
stained. Some of the vessels of the plant are completely filled 
with interwoven hyphae of the fungus and the supply of water 
and plant food carried from the roots to the leaves is greatly 
diminished. The appearance of the plant affected by the 
disease indicates that it is suffering from lack of water. The 
diseased areas in the fields increase in siae quite rapidly by 
direct growth from the edges which is due to the spread of 
the mycelium through tho soil. 

The degree to which disease resistance is inherited is 
naturally a matter of fundamental importance to the plant 
breeder. Disease resistance is a, protective quality developed, 
by the species as a result of the struggle for existence with 
the parasite. The chances for success in breeding for disease 
resistance will, therefore, he seen to depend on tho^n'ature 
of the parasite, its degree of adaptation to the host species, the 
length of time it has been prevalent and the possibility ^o£ 
crossing the host with related resistant forms. Breeding fop 
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the variety itself subject to variation through mutation and field 
hybridization, hut the disease itself is subject to the same 
variations (Mackie and Smith, 1985} 10 . 

Similar things happened to Blackeye 5 evolved by Maokie 
which did very well for several years. Lately, however, 
Blackeye 5 has shown some susceptibility evidently to a new 
race of the wilt organism (Fusarium). Iron eowpea is still 
highly resistant to the Fusarium wilt and other diseases. So 
a breeding program has been formulated at the Agricultural 
Experiment Station, Davis, in 1 9 id to Improve Old"* Blackeye 
and Blackeye 5 by following the hack-cross method to obtain 
/gmiter resistance in Blackeyes. The work is under progress 
at the Experiment Station since 1940, according to the program 
described in this paper. \ 

(c) Detailed ■plan of improvements 

Flan of improvement by back-cross method of Blackeye is 
outlined as below ; 

Selection of parents for Grossing.-™ A variety of Blackeye 
(A) with desirable characters but lacking in one character 'of. 
disease resistance. The; variety Iron (B) containing the high 
of degree disease resistance which the Blackeyes lack. 

Selection in the sel fed progeny from plants carrying the 
factors obtained from Iron, fie,, disease resistance, until 
homozygosis for this character is obtained. In the case of 
self-pollinated crop such as Blackeye, the new lines obtained, 
may be compared with each other and with. Blackeyes in field 
trials. The strains of greatest promise may be increased and 
distributed as improved varieties if their performance is 
■satisfetor^ dfffffff 

The first cross was made in 1940 between (1) Blackeye 51 
Iron curd ill) Old Blackeye X Iron. The Ft has been grown 
in 1947 and the resistance to wilfc disease has been found to 
be partially dominant in both crosses. The crossing with 
Old Blackeye has been done to study the comparative degree 
of resistance of Blackeye 5, The F 2 seeds are in both cases 
unicolored black. Back-crossing Fi plants to both Blackeye 5 
and Old Blackeye has been done this year for further selection, 
to obtain the desirable plant and seed character’s of Blackeye 
of commerce while rigid selection will retain the disease 
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resistance oi the Iron oowpca. The following details of plan 
may he followed in this improvement program : — 

19461 1st year— Purents-Blaekeye 5 ■ and Okl Blackeye 
e^p.iminer6iail : ]^tlsusef^tihl^ v yari^ie^^,:i^h; 
cowpea (wilt 'resistant). 

1047, 2nd year— 13 Ci — Fi (resistant(progeny) (self-col oured- 

Td p-.;:; jil a^pl^ > ij^aefe© jr e;r 5 p p; )' :■ 

1948,3rd year—Baok-crossed plants segregate resistant} 
susceptible. The selfed Fi segregate into 
many colored types of beans. The back- 
crossed plants segregate into 1. sell' colored : 
1 white seed coat with blackeyes. Self 
• ’ ' colored types will be rejected as they are 

not desirable. Only the Blackeye types 
which are resistant will be kept. From 
known color factors, it , can be predicted 
that for color there Will be 4 types in 
equal number : 1 BBWTI black self; 1 
RBWh black holstain eye : 1 BBwh black 
watson eye : 1 Rbwh black sm all eye. These 
last will segregate 1 buff ami black and reel; 

1 buff and black.} 2 true breeding small 
blackeye. The Fa will have 3/8 i with small 
blackeye. Thera will be 04 buff and 1G red 
which can be eliminated as not carrying i. 
The BCi seeds should bo grown in severely 
infected sick soil off Fusarium. _ wilt disease 
. so that easy way to the rejection of suscep- 
tible types can be practised. The other way 
will be to teat these seeds in a green house 
and cause artificial epidemic of the disease by 
inoculation of Fusarium culture. Fusarium 
organism is easy to culture and, therefore, 
epidemic can be effected easily. Thus the 
really resistant plants containing resistant 
genes can be selected. 

1949, 4th year—Plants may segregate- 8 resistant: |fl 
susceptible. Resistant plants should be again 
inbred and back-crossed to the recurring 
■ : T ■ parent. . . T-. d i , | \ M §§§jf§§ 

1950 5th voar— -Besistant parents would segregate giving 
’ Qne homozygous arid twb heterozygous rows-. 

'■ - Further back-crossing to the recurrent parent 
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(Bkekeye 5 anci Old Blackeye) can be made 
it ail the desired, characters have not Been 
obtained. Selection for the desired eounnei> 
oial characters should be made sim-ultaneously 
in all the selfed generation. 


Idolj 6th year BO3 hi .X Blackeye. In this way 4 or 5 
back-crosses would be sufficient to obtain the 
resistant type with other desirable characters, 
belectioii should always be practised under 
suitable disease epiphy totics so that really 
resistant plants can be selected* 


Thus back-crossing should be followed by selling for some 
generations in order to get the factors for resistance into the 
homozygous condition* Secondly it affords all opportunity • to 
-.select, the most desirable lines for ; fu-icM 


SUMMARY. 

, Back-crossing method, of breeding is becoming very popular 
with plant bleeders because the undesirable factors are elimi- 
nated easily. 

There is more chance of getting success in a back-cross 
process than in a simple hybridization program. The reason 
is based on a simple fact that heterozygous population back- 
crossed to either homozygous parent would become homozygous 
for the recurrent parent. 

It hr gaining ground particularly in developing disease 
resistant varieties of crops. .Blackeye 5, a wilt resistant type, 
^ aS i^ V ° as a resu ^ this method but after a few years 

^ne disease began to appear again, probably due to some now 

tom oi Fusariura wilt organism. Further improvement of 
Mackeye has been planned and started at the Agricultural 
xpenment station, Davis, California as outlined in this paper. 
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Once in every year it is certainly very right -that we 
should stop to celebrate, the founding of our college, to ponder 
for a short time what if stands for, and to thank Clod from the 
bottom for our hearts that he has called us to work and to 
prepare ourselves here for fuller service for God aud for our 
felloyv jhenu 

laoh day, and many times a day, we see people who have 
come from the ends of this land and" beyond, we pass buildings 
that are here as the result of God’s gift of ;a groat vision to 
one of His.servants, Sam Higginbottom. Loss than 50 years 
ago you might have passed this way and seen only low lying 
uncultivated land ; today instead there stands a great institu- 
tion with men and women in a thousand towns and villages 
thankful for what it stands for in their lives in terms of 


THE FOU5 DEB’S DAY. 


On Thursday, October 27th, the Allahabad Agricultural 
Institute celebrated Founder’s Day. As a; part of the celebra- 
tions a Christian Service of Thanksgiving and Prayer took 
place early in the morning at the end of the baud overlooking 
the river Jumna. There follow two extracts of the Service, 
the Call to Worship, and the Address, by the Reverend G. 
Murray Eogers. 

The Call to Worships 

Friends, we are gathered here before God, our Father, 
and in the presence of one another, to give thanks to Him 
through our Lord Jesus Christ for His great goodness to us, 
to thank Him. for the founder of this Institute, for those of 
this and other lands whose gifts have made available to us a 
rich inheritance, and for the great privilege we have of living 
and working in this place. Above all, let ns praise Him for 
His love shown forth to us and to all men everywhere in His 
gifts of creation and in the greatest of gifts, His Son, Jesus 
Christ, our Lord# 

And as we meet to praise Him, so let us in sincerity and 
truth dedicate ourselves anew to God, our Father, that the 
common things of life and earth may once more shine with 
His Glory, and to Him be ascribed all might and dominion 
World without end. Amen, 

The Address*** 

Psalm 107:48 *. “Whoso is wise will ponder these things : 
and they shall understand the loving-kindness of the Lord'. 1 ’ 
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» For it is the loving-kindness of the Lord which stands 
placarded before our eyes here. This is the work of God — *be 
sore of that— and we are being thrown back on to the truth of 
that fact at this time. 

Dr. Higginbottom saw that three great gifts had been 
committed to him by God, three great gifts of which he was 
to be a good steward. Let me put it this way-this Institute 
has a founder, and deeper, there*are the fundamental principles 
upon which Sara Higglnbottom founded this college of which 
you and ! are; members, . 

Those three gifts which make up the foundations are here 
today, the Earth, the Bible, and God’s love for People. (See 
footnote). 

The earth is the Lord’s and the fulness thereof— but we 
men so often treat it as dead, as material to exploit, for soma 
are selfish and others )are ignorant. This Institute is here 
that once again men may know, through study and research* 
and in all humility, how to care best for God's earth, that it 
may in its fulness share its food, its bounty, with us men. 

At the centre of this place, set here to study the earth and 
its resources, is the Bible. It was there in the mind of the 
founder, and has been there for countless others who have 
worked here. 

The Bible, not as a dead book, , but as a living Message 
f about God, about Bis love for us men and women, of that love 
shown in Jesus Christ our Lord to His world. The Agricul- 
tural Institute is here,' to serve India, to serve Asia, to serve 
men and women of every creed and caste and race ; it is here 
because Sam Higginbottom was certain that Jasus' Christ was 
his Lord and Master. Those of us here today, who bear the 
name of Christ fail Him so often, our actions shout louder 
than our words, but put us aside* and the Christ of the Gos- 
. P e l%;lQfd who reveals Himself in the Bible, is the foundation 
of this college. Without it, without Him, you and I would 
not be here now. 

| | | | I | gf | . .. ; ' |f 1 1 gj g | ■■ ' 

; ; | Note— (See above) : At the foot of the slope of the bead, facing 1 the 

poopla was a type of all puaa, a circular bed. of earth decorated in Indian 
pattens with grains of wheat, rhe and dais, and chains of fiostera. The 
Bible lay open lu the contra of the circle and the wooden Gross which was 
earlier in the procession, is stood behind, , . ‘ •• 
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The Earth, the Bible and People. Men and women, their 
worth as individuals, because of their worth in God’s eyes, are 
the third, foundation, represented by us who stand in the 
presence of God this morning. It is. because God cares about 
you, about what you do with your life, that you are privi- 
leged to be here in the Institute. Men are not hands, men 
are not tools, men are the children of God, called to serve 
Him and their brothers. 

The Earth, the Bible and People. Here are the founda- 
tions of this Institute, As you look at the buildings, as you 
work in the fields or workshop, as you eat and live together, 
remember from where you come, the heritage which you enjoy. 
« Whoso is wise will ponder these things ; and they shall 
understand the loving-kindness of the Lord.” 

And as you pounder, as you see how far short we fall of 
these «reat facts on which our college stands, let us in sincer- 
ity and truth dedicate ourselves, our work, our courtesy, our 
service, our friendships, to the God without whose love we 
would not be here this day. 


m 



soil aciditi 


,B,Sc. (Ag.) Student, Ailanaoad Agvuun 

Introduction — 

Tb© soil' is a heterogenous mixture of mat 
U, wmt, liquids, «i pses. Tho miiisn 
from -tbs decomposed rocks.-, and are we ] 
forcOs— physical, chemical and oiotogreiu— 
respective • parts' in : sail format ion , snen a 
water, soil organisms, ..-and. grayil y. 

In this way the soil is a very complex n 
organic ami . inorganic substances : m. vary 
different places. _ Ohemioal changes may ma 
neutral or alkaline.- 

A preponderance of hydrogen ions (lid" 

(OH—) in the soil solution causes acidity* 
is below p H 7’0. 

Soil reaction takes place in the soil win 
one state to another. We can never keep 1 
condition as physical, chemical, and biologic 
on it at the same time. 

The following ate the factors which are responsible for the 
formation, of acidic soils 

(1) The existence of free acids, 
f||l (2) The deficiency of basic substances in the soil, : 
and (3) The application of an excess of an acid fertilizer. 

Acid soils occur most commonly : in humid regions where 
rain water removes the basic . subs tanepu such as calcium hy 
drainage or percolation. This acid condition is sometimes 
found in arid regions .where swampy conditions exist. This 
may also be produced by the removal of basic substances by 
plants. If continuous cropping is taken without ,tbe applica- 
tion of basic fertilizer or substances either organic or inorga- 
nic, after some time acid conditions will bo produced in the 

If the toxic condition of the soil is due to an acid, there 
are a number of possible conditions such as the presence of 
(1) soluble organic acids in the soil such as cumarin, vanillin. 


r containing 
fjuaatities>nt 
b boil acidic, 




THE AiaAXAB'AD FARMER 



' : , ' ' . 

■: ■■■■ ■ 


10,000,003 

1 , 000,000 

100,000 

10,000 

i , eoo ; 


~fery strongly aeiid 
•Strongly acid. 


f-stearic acid, alanine, and pyridine, (2) insoluble 
old sati-.s which on contact with water produce acidity 
nubia inorganic acids which may be absorbed by 
complexes. The - selective absorption of bases by the 
wch acidity may be produced from neutral or even 
salts, pay also cause a toxic condition of the soil 
tam circumstances aluminium may be an injurious 
an add soil* It is toxic when in concentration oi 
s P'P-® 1 5 ^nd aluminium is often found in acid 
.nganese and iron, in acid soils, are also, toxic to 

acid soil two more or less distinct sets nf 


cue sou .solution- is called actual 
acidity, and the H-ion concentration, as -absorbed cations by the 
colloidal complex is known as exchangeable or potential 
acidity, ■■ ' 

Chief Characteristics of Acid Soils — 

A very acid soil will present : (a) A low pH (M Low 
exchangeable calcium and magnesium, ( c ) Soluble aluminium 
iron and manganese, ( d ) Possible organic toxins, (e) Low 
availability or lack of nitrogen and phosphorus. 

p H is ..the common logarithm of the reciprocal of the H-ion 
eoneentration expressed in gram per litre. 


Degree of 


exceeding 
pure HaO 


Indication in. Words 
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7 NEUTRAL 


•Neutral,, 

■Slightly alkaline, 
Meduim „ 

•Strongly „ 

■Very strongly alkaline, 


Ac M ity Meas u re men i~~~ 

. The following are some of the methods used for measuring 
acidity m soils, • ° 

M<tp$d Colorimetric Method !~»This is a fairly accurate 
method for testing soil acidity. The apparatus needed is the 
indicator solution and colour charts. , The following are some 
of the procedures adopted t 

(a) Place a ,, pi rich of soil in a spot-plate, moisten 
thoroughly with the solution proyided, allow it to 
; ; mihhthrpr two and then drain off , a drop 

which is compared with the colour chart which will 
giye the pH measurement of acidity, 

(&) Take the soil solution, put, indicator in if, and nut the 
tegt-tube in the colorimeter, .Compare the colour of 
the solution with th at of the colour plate,, which will 
■ giye the approximate pH, indicating whether it is 



Acidity may be increased by the application of gypsttr 
(calcium sulphate), sulphur, iron $il$hate, alum, acid organ! 
matter, sawdust, moss, peat, etc. No definite recommendatio; 
can be made as to the amount of ferrous sulphate or gypsur. 
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he determined and pH can he oh tamed 
from the following equation by substituting the value of 
yE,vMv F^ mbtainod. at 25 c O : thh-b 


1 

E* 


— 0*282 
0*059 


s»0;;059 log ~-|-0’282 (constant). 
Ol 


castor-beans are not 
hand, are benefitted 


This method is the most accurate but can only be carried 
oat in the laboratory by soil scientists. 

Crops Inj ured By Add Soils — 

Lucerne, jowar (sorghum), spinach, cabbage, cauliflower, 
carrots, onions, lettuce and muskmelons are very much injured 
by acidic soils ; while wheat, barley, maize, oats, cowpeas. 

. cucumbers, britijals, pumpkins, radishes, soybeans, strawberries, 
'watermelons, beans, tomatoes and turnips are moderate!} 
sensitive to acidity. 

Potatoes, rice, sweet-potatoes, and 
injured by soil acidity but, on the other 
• by slight acidity. 

Correction ; 

We have seen above that different crops require different 
ranges of p H , Some are' acid-loving and some are alkali- 
loving crops.:; By.oeorrectioE of soil acidity, we mean to;ge : ; 
the desired p H in the soil according to the crops grown. 1 
we have to grow alkali-loving plants such as lucerne, jowar 
cauliflower, carrots, and onions uud our soil is acidic, vre hav- 
to raiso the pH of the soil to briny it; to neutral or alkali?; 
condition. 

On the other hand, if we have to grow acid-loving crop?, 
such as potatoes, tomatoes, and aweet potatoes, and our soil i 
alkaline or slightly addle, we have io lower the p 5i accordin' 
to our needs. As for example, potato requires p H 5*3 to &4 
and if wo have the pH 0*5 or 5*7 etc , we hare to lower the pH 
and if we have the p H 3*4 or 8*9 in that ease we are. bound f 
raise the pH to 5*3 to 5 s i because this particular pH will giv 
the highest yield under favourable climatic and soil condition; 
This 5*8 fo 5*4 pH inhibits the potato-scab disease which i 
caused; by Actinomyces. , b Jjgj 



“W" 1 ; w I'eauoe the soil acidity but it has got a burning 
effect on tne plants, so burnt lime is used which is better even 
than the ground or crushed limestone. Burnt limestone at 
the I'aiv or 1000 to 4000 ibs. per acre or ground limestone at 
the rate of 2000 to 5000 lbs, per acre is applied to the soil 
-t.ud niter assimilated with it by cultivating or harrowing at 
any convenient time. 

H— clay -f CaCOj -or Ca (HC0 3 )a -Oa-olay + H 2 C0 3 
Ha C0 3 ^ — O+CO 2 . 

/rf £^ iC i Um > hy( ! roxido i ®.® oro aetive than calcium carbonate 
(OaLOs ) and, therefore it is used for quick effect. Calcium 
sulphate tUbCU ) and calcium chloride (CaC! a ) are not re- 
commence!*, thougn they contain calcium, because tliev leave 
strong acids m the soil which are harmful to the plants as 


Sandy Loam 


Clay Loam 


Moderate 
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Magnesium limestefli:: (Mg^HCypPs sometimes useful t 
P- correct/ soil acidity, ■ 

1 Ca C0 3 4- Heat =Ca O + OOa | l| 

Mg CO3 4 -Heat =sMg O+OO2 

|| Ca 04- H2 0 (oh } 2 p 

Ca (OH)z 4 * H2 OQa “Ca C J3 4-202 O 
Ca C0 3 4*02 C 0 3 ■= Ca (HCO3 ) 2 

in carbonate form 

H-clay-f-Ca (HCOs ):> asCa-clay-f H 2 CO3 yl 

;; H 2 CO 3 : P = Si 2 0 4C02 : . C 

Soil acidity is an acute .-.problem in farming and shoul 
ppM^ell understood. ; 
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